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INTRODUCTION. 


The Monruty Wearuer Review for November, 1902, is based 
on reports from about 3,100 stations furnished by employees 
and voluntary observers, classified as follows: Regular stations 
of the Weather Bureau, 160; West Indian service stations, 17; 
special river stations, 132; special rainfall stations, 48; volun- 

observers of the Weather Bureau, 2,562; Army post 
hospital reports, 18; United States Life-Saving Service, 9; 
Southern Pacific Company, 96; Hawaiian Government Survey, 
75; Canadian Meteorological Service, 33; Jamaica Weather 
Service, 130; Mexican Telegraph Service, 20; Mexican volun- 
tary stations, 7; Mexican Telegraph Company, 3; Costa Rican 
Service, 7. International simultaneous observations are received 
from a few stations and used, together with trustworthy news- 
paper extracts and special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist 
to the Hawaiian Government Survey, Honolulu; Sefior Manuel 
E. Pastrana, Director of the Central Meteorological and Mag- 
netic Observatory of Mexico; Camilo A. Gonzales, Director- 
General of Mexican Telegraphs; Capt. S. L Kimball, Superin- 
tendent of the United States Life-Saving Service; Lieut. Com- 
mander W. H. H. Southerland, Hydrographer, United States 
Navy; H. Pittier, Director of the Physico-Geographic Institute, 
San Jose, Costa Rica; Capt. Francois S. Chaves, Director of 


the Meteorological Observatory, Ponta Delgada, St. Michaels, 
Azores; W. M. Shaw, Esq., Secretary, Meteorological Office, 
London; and Rev. Josef Algué, S. J., Director, Philippine 
Weather Service; and H. H. Cousins, Chemist, in charge of the 
Jamaica Weather Office. 

Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time ; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard of time 
is that of San Jose, 0" 36" 13° slower than seventy-fifth meridian 
time, corresponding to 5" 36" west of Greenwich. Records of 
miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “station pressures’’ or “sea- 
level pressures,’’ are now reduced to standard gravity, so that 
they express pressure in a standard system of absolute measures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


Unusually stormy weather prevailed over the North Atlantic 
Ocean during November, 1902. On the British coast gales 
prevailed from the 5th to the 12th and during the last decade 
of the month. Three storms of marked strength moved east- 
ward over Newfoundland from the 23d to the 28th. The gales 
that began on the west coast of the British Isles on the 5th 
attended the passage of a storm that appeared over the Carib- 
bean Sea on the morning of October 31. This storm passed 
northeastward over Santo Domingo during November 1, and 
advanced thence northeastward over the Atlantic with a grad- 
ual increase in intensity. On October 31 the following mes- 
sage was telegraphed West Indian Weather Bureau stations 
from San Juan, Porto Rico, to Havana, Cuba, and to coast 
Weather Bureau stations from New Orleans, La., to Boston, 
Mass. : 

Evidence of a disturbance south of eastern Cuba which may develop 
strength and move northward. Not considered safe for vessels to leave 
— ports or to sail for Cuban waters during the next twenty-four 

ours. 

On November 1, the same disposition was made of the fol- 
lowing message: 

Center of disturbance moving northeastward over Santo Domingo. No 
indication of hurricane in the West Indies, but strong north to north- 
east winds will prevail over the ocean north of the West Indies and off 
the United States coast. 

; The observatory at Horta, Fayal, Azores, was cabled as fol- 
Ows: 
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Disturbance moving northeastward from the West Indies. Unsettled, 
stormy weather indicated over middle and western Atlantic next few 
days. 

The following message was cabled to Lloyds, London: 

Westward bound vessels will experience strong north to northeast 
winds, and possibly severe gales. 

The storm referred to apparently moved northeastward over 
the Atlantic Ocean, and its approach to European waters was 
indicated on the morning of the 5th by reports from the Brit- 
ish Isles. 

On the 23d, Lloyds, London, was cabled as follows: 

Storm of marked strength moving eastward over Newfoundland will 
probably be met by westward bound steamers. 

This information was also telegraphed to Boston, New York, 
and Philadelphia for the information of transatlantic shipping 
interests. Exceptionally severe gales were encountered by 
transatlantic steamers during the closing days of November. 

The storms of the month were not of marked severity on 
the immediate coasts and Great Lakes of the United States. 
From the 7th to the 10th a disturbance moved northeastward 
from off the Florida coast to Newfoundland, which developed 
considerable strength when off Hatteras. A squadron of 
United States warships that sailed from Fort Monroe, Va., 
November 5 for Culebra Island, West Indies, encountered a 
gale southeast of Cape Hatteras, during which two coal barges 
were lost. On the 25th and 26th a storm that had advanced 
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from the Rio Grande Valley caused gales along the middle 
Atlantic and New England coasts. 

Three disturbances that first appeared over the west part of 
the Gulf of Mexico moved northeastward to the Great Lakes, 
and one of these was the storm before referred to as having 
moved eastward over Newfoundland on the 23d. 

Several vessels were lost on the Great Lakes during the 
third decade of the month. On the night of the 23d the 
steamer Sylvanus J. Macy sprung a leak off Point Burwell, 
Ontario, and sank. On the 25th the steamer Quito ran ashore 
in a northeast gale, while trying to make the harbor at Lorain, 
Ohio. During the night of the 29th the steamer Charles 
Hebard was wrecked at Point Mamainse, Lake Superior. 

A number of barometric depressions appeared on the north 
Pacific coast, notable among which were those of the 8—10th, 
and 16-18th. The storm of the 16-17th was particularly 
severe, and a number of expressions of appreciation have been 
received regarding the value to shipping interests of the 
warnings issued in connection therewith. 

Ample warnings were issued of all storms that visited the 
Atlantic, Pacific, and Gulf coasts and the Lake region. 

The first important cold wave of the season swept south- 
ward and eastward from the British Northwest Territory over 
the interior of the country from the 26th to the 28th, carrying 
the line of freezing temperature almost to the coast line of 
the Gulf of Mexico. Timely warning was given to all inter- 
ests that were subject to damage or loss by frost and cold. 
The following comment is made by the New Orleans press on 
the warnings issued for the Gulf district, the only section east 
of the Pacific coast States in which agricultural products were 
endangered by frost: 

The Times-Democrat of November 28, 1902: 

The warnings sent out by Dr. Cline Wednesday morning were timely 
for all parts of this extensive district. Freezing weather occurred over 
Arkansas, Oklahoma, and northwest Texas. Heavy frosts occurred 
over the interior of Texas, and frost occurred generally over southern 
Texas and all of Louisiana. Frost was in evidence in New Orleans, and 
on the outskirts was quite heavy. The warnings of these severe condi- 
tions were issued by the Weather Bureau well in advance, and all busi- 
ness interests were prepared for the frosts and freezing. 

‘The Daily Picayune of November 29, 1902: 

This season's special forecasts were inaugurated Wednesday by the 
forwarding of frost warnings to every station in the west Gulf district, 
with the result that planters and farmers, relying implicitly upon Dr. 
Cline’s forecasts, which were so accurate in past seasons, had time to 
protect their crops from the low temperatures. This warning, in ample 
time, was a thanksgiving offering to southern industrial and agricultu- 
ral interests, and its value can hardly be estimated in cold cash. 

From the 25th to the 30th frost was general in California. 
The frosts of this period, and also the rains of the month were 
covered by forecasts and special warnings issued from San 
Francisco. 

During the third decade of the month heavy rains caused 
destructive freshets in eastern Texas, and large areas of bot- 
tom lands along the Red River above Shreveport were inun- 
dated. The floods in the Red River continued into December, 
and will be referred to in the Monruty Wearner Review for 


that month. 
BOSTON FORECAST DISTRICT. 


The weather was remarkable for unusual mildness and light 
precipitation. The storms of the 89th and 25-26th were of 
marked severity, with heavy easterly gales. The latter storm 
was the most severe of the season. All warnings were timely, 
and called forth most favorable comment.—/. W. Smith, Fore- 
cast Official. 


NEW ORLEANS FORECAST DISTRIOT. 


Warnings for cooler, brisk to high northerly winds over 
eastern Mexico, and northwest storm warnings for the west 
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Gulf coast were issued on the 26th, and cold, high winds fol- 
lowed. Warnings were issued on the 26th for freezing weather 
in northern part of the district and frost to the coast line, 
and the first general frost (killing throughout the interior) 
occurred on the morning of the 27th. Press comments regard- 
ing the warnings have been forwarded.—/. MW. Cline, Forecast 
Official. 


CHICAGO FORECAST DISTRICT. 


Storm warnings were displayed on the upper Lakes at 
frequent intervals during the month, and evidently vessel 
masters took necessary precautions. No very severe storms 
occurred, but there were some casualties. The Canadian 
steamer Bannockburn left Port Arthur, Ont., on November 21, 
and no trace of her has yet been found. She undoubtedly 
foundered in one of the storms that followed soon after sailing. 
It is probable, however, that at no time the steamer came 
within range of the storm warning stations of this service. 
The other important casualties were the loss of the steamer 
Hebard, and one of her consorts, on Lake Superior the night of 
the 29th. During the storm the steamer had parted from her 
consorts, and in the high wind and snow the captain lost his 
bearings and found himself on the breakers near Point Ma- 
mainse. The crew were rescued the next day, but the boat 
went to pieces on the rocks. The //ehard was a wooden steamer 
and her business of towing barges during the stormy season 
was extremely hazardous. It would seem that the captain of 
such craft should pay particular attention to the daily fore- 
casts and storm warnings. All vesselmen that could be reached 
were fully advised as to the approach of the storm in which 
these boats were wrecked.—J//. J. Cor, Professor. 


DENVER FORECAST DISTRICT. 


Unsettled weather characterized November, but cold waves 
were notably few, unimportant, and local in character. A fea- 
ture of the month was the heavy precipitation that occurred 
in Arizona, especially in connection with the low area, central 
in Wyoming on the morning of the 19th, which took a south- 
westward course to Arizona where it remained for several 
days. The snowfall was very heavy in northern Arizona.— 
F. H. Brandenburg, Forecast Official. 


SAN FRANCISCO FORECAST DISTRICT. 


Unusually heavy rainfalls occurred in the northern portion of 
California on November 8 and 9. At Eureka the 24-hour rain- 
fall was 3.16 inches, and at Red Bluff, 2.26 inches. At the 
latter point the rainfall in forty-eight hours amounted to 4.46 
inches. The forecasts of rain throughout California were 
handsomely verified, and wherever fruit was injured the loss 
was due to causes beyond the control of the orchardists. Am- 
ple warning was given at nearly all points. A second stormy 
period began November 13, but did not cause unusual weather 
conditions south of San Francisco. Southwest storm warn- 
ings were ordered from San Francisco to Eureka at noon No- 
vember 18, and a few hours later the warnings were extended 
southward to Santa Barbara, and advisory messages were sent 
to Los Angeles and San Diego. By the evening of the 19th 
rain had fallen as far south as San Diego. A peculiar feature 
of the disturbance was the excessive rainfall in southeastern 
California, the valley of the Colorado, and Arizona. In the 
latter territory rain or snow fell several days, the snowfall in 
the northern portion being unusually heavy. Light to heavy 
frosts occurred generally in California on November 25, and 
subsequent mornings.——A. G. McAdiv, Professor. 


PORTLAND, OREG., FORECAST DISTRICT. 


Although wet and stormy the month was not unseasonably 
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cold. The reports from the new stations at North Head and 
Tatoosh Island were of great value in giving early informa- 
tion of approaching storms, and no storms entered the district 
without ample warning having been sent to marine interests. 
Shipping was badly hampered by gales, but no serious casual- 
ties occurred.—F. A. Beals, Forecast Official. 


AREAS OF HIGH AND LOW PRESSURE. 
Movements of centers of areas of high and low pressure. 


Average 
First observed. Last observed. Path. velocity. 
Number. = = a 
High areas. ° ° ° ° Miles. Days. Miles. Miles. 
31,p.m.% 124 3,a.m..! 37] 97) 1,500, 2 750 | 31.2 
53 108 Gam... 46) 60 3,150 45 700 | 29.2 
9p.m.. 53 108 iljpm. 41! 72 1,900 2.0 950 «89.6 
IV l2,a.m.. 53 105 .am.. 44) 100 60 «1.0 650 27.1 
45 123 44) 100 1,125 1.0) 1,125 46.9 
Sl4,pom.. 45 1187 , 3, 400 5.5 618 25. 8 
215,a.m..| 50| 42) ; 2,875 5.0 575 24.0 
2l,a.m.. 47 123 24,a.m..| 34 78 «2,600 3.0 867 36.1 
128 29,p.m..) 41 70.0 700 29.2 
1X 43 | 103  30,p.m..| 39 82, 1,750 2.0 875 6.5 
Mean of 10 
Mean of 31.0 
Low areas. 
lram.. 38) 105 3,p.m 45 68 200) 800 33.3 
51] 120 4,pm..) 85! 1,650 2.5 660 27.5 
p.m 47 65 2,200 4.5 629 | 26.2 
6,p m 1200 p.m 49 860 900 37.5 
V 10, p.m 4) 112) «15, p.m 48 68 3,275, 5.0 655 27.3 
VI 12, a.m 13, p.m 45 80 90) 15 600 25.0 
14,4. m 112 218, p.m 35 522550! 4.5 567 23.6 
23, p.m 3200 (107) 28, p.m 46 60 3,175) 5.0 635 | 26.5 
j26,p.m.. 53 4.0 638 
227,p.m.. 38 1055 30, p.m 46 60 2 450 788 32.8 
Mean of 11 
Mean of 37.5 


* October. 
For graphic presentation of the movements of these highs 
and lows see Charts I and IL—Geo. E. Hunt, Chief Clerk, 
Forecast Division. 


RIVERS AND FLOODS. 


The occurrences of interest in connection with the river 
work of the month were but three; 1, the formal opening of 
the New Eng!and branch of the River and Flood Service; 2, 
the floods in the Southwest; and 3, the moderate flood in the 
upper Sacramento Valley. 

The New England River and Flood Service was established 
at the urgent request of the business interests of that section 
in the hope that, after a series of observations had been made, 
some system might be devised whereby warnings of approach- 
ing floods, ice gorges, ete., could be given a sufficient time in 
advance to admit of the removal of property to places of safety, 
and of the application of any preventive measures that might 
be found to be practicable. The headquarters of the new 
service are located at Boston, and following are the names of 
the stations established; they were selected after a personal 
inspection of the entire territory and a due consideration for 
all interests likely to be affected at any time. 


PENOBSCOT RIVER. 


Rainfall station. 
Millinocket, Me. 


River stations. 
Mattawamkeag, Me. 
Montague, Me. 
Bangor, Me. 
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KENNEBEC RIVER. 


Rainfall stations. 
Kineo, Me. 
Jackman, Me. 


River stations. 
Solon, Me. 
Winslow, Me. 


MERRIMAC RIVER. 


Rainfall station. 
Plymouth, N. H. 


River stations. 
Franklin Junction, N. H. 
Concord, N. H. 
Manchester, N. H. 


CONNECTICUT RIVER. 


Rainfall stations. 
West Stewartstown, N. H. 
North Stratford, N. H. 


River stations. 
Wells River, Vt. 
White River Junction, Vt. 
Bellows Falls, Vt. 
Holyoke, Mass. 
Hartford, Conn. 
HOUSATONIC RIVER. 


Rainfall station. 
Pittsfield, Mass. 


River station. 
Gaylordsville, Conn. 


This service will be maintained from November to April, in- 
clusive, of each year, with a special service during the remain- 
ing months whenever necessary. 

The floods in Texas and in the Red River Valley were due 
to the persistent heavy rains of the latter half of the month 
over the territory affected. The great extent of the Texas and 
Indian Territory floods is not at all indicated by the stages 
of the water in the larger rivers. They were comparatively, 
though not extremely, high, the Trinity River leading, but the 
rains were so frequent and excessive that the whole country 
became saturated with water. Lakes, ponds, and small streams 
were entirely filled and overflowed their banks, and the ground 
became burdened with water. In some portions of the districts 
affected the rains appear to have been more of a benefit than 
a detriment, while in others the reverse was true. The great- 
est sufferers were the railroads. Culverts and bridges were 
washed away, and many miles of tracks settied in the soft 
ground, necessitating vexatious delays and frequently the en- 
tire abandonment of train service. Some late cotton was ruined 
and quite a number of cattle were drowned in the bottom lands. 

The Red River flood was still increasing at the end of the 
month, and it will be the subject of a special report in the 
Weartuer Review for December, 1902. 

The flood in the upper Sacramento Valley was caused by the 
heavy rains of the 8th and 9th. At Red Bluff, Cal., the river 
was out of its banks on the 9th, and warnings were sent to the 
lower river points to move stock and portable property to 
higher ground. The maximum stage reached at Red Bluff was 
24.2 feet, 1.2 feet above the danger line. The rise was not 
prolonged, and by the 13th the water had fallen below the 
6-foot mark. 

Navigation on the Tennessee River above Florence, Ala., was 
resumed on the 26th after a suspension of over five weeks. 
Over the remaining navigable rivers conditions did not mate- 
rially change. 

Very little ice has thus far been reported. At Moorhead, 
Minn., the Red River of the North was frozen over in places 
on the 12th, and remained so at the close of the month. 

The highest and lowest water, mean stage, and monthly 
range at 156 river stations are given in Table VII Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. (. Frankenfield, Forecast Official. 
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OLIMATE AND OROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather and 
crop conditions during November are furnished by the directors 
of the respective sections of the Climate and Crop Service of the 
Weather Bureau: 


Alabama.—The light yield of cotton was somewhat augmented by very 
favorable weather of first two decades, which matured much of the second 
growth and top crop, though all growth was stopped by the first general 
killing frost and freeze of autumn, which swept over the State on the 27th 
and 28th; some outstanding cotton was damaged by general and heavy to 
slightly excessive rains of last decade, which retarded all farm work, but 
benefited recently sown oats and wheat. F. P. Chaffee. 

Arkansas. —Temperature and rainfall considerably above normal; first 
general killing frost occurred on the 27th. All late crops made good 
growth and yielded well. Cotton picking progressed rapidly and was 
nearly completed in the northern counties and in some localities in other 
sections. Cotton made favorable progress; the yield will be greater than 
at first anticipated. Wheat sowing progressed rather slowly, except in 
the northwest; comparatively little had been sown in central and southern 
and a reduced acreage in the northeastern section. Wheat and oats 
germinated well and made rapid growth; a few report damage by the 
hessian fly.—Edward B. Richards. 

Arizona.—November was a rather cool month, especially during the 
latter half. Quite heavy rains and snows fell over most of the territory 
during the early part of the third decade. These rains have greatly bene- 
fited the ranges, except in a few localities, and stock is now generally 
doing well. Orange picking began the latter part of the month, but the 
crop is rather light.—M. E. Blystone. 

California.—Abnormally cool weather prevailed during the month, re- 
tarding to some extent the growth of grass and early sown grain. Severe 
frosts occurred in many places, but caused no mateital damage. The 
rainfall was above average in nearly all sections, notably in the central 
and northern districts, and greatly benefited all growing crops and pas- 
turage. The overflow of creeks and rivers in some of the northern dis- 
tricts caused slight damage to late crops.—Alerander G. McAdie. 

Colorado.—The month averaged warmer than normal east of the moun- 
tains and over a considerable area on the western slope. The precipita- 
tion was unevenly distributed. It was somewhat greater than normal 
over areas in the extreme western part of the State and generally along 
the eastern foothills, while a marked deficiency was noted along the 
eastern and southern borders and in the central mountain region. — F. H. 
Brandenburg. 

Florida.—The month, as a whole, has been quite favorable for farm 
work. The remaining cotton was picked and the last of the corn crop 
housed. The sweet potato crop improved very much; the crop at one 
time promised to be very short, but favorable temperatures have done 
much toward making the crop a normal one. Good progress was made 
by truckers, except over detached sections, where local heavy rains did 
some damage to seed beds. Strawberries are making fair progress. 
Citrus fruits, pineapples, and vegetables are being shipped in moderate 
quantities.A. J. Mitchell. 

Georgia.—A remarkably mild month for the season, the mean tempera- 
ture for many stations being 5° to 7° in excess of the normal. But few 
Novembers in the past quarter of a century have been warmer than, or 
so warm as, this one. Practically no freezing weather occurred until the 
extreme latter portion of the month. The first general killing frost of 
the season occurred on the 28th. The average rainfall was about one 
inch greater than normal. Fall wheat and oats are in good condition.— 
J. B. Marbury. 

Idaho.—November was remarkable for heavy falls of snow on all the 
mountains of the State. At the close of the month the snow on the 
mountains above 5,500 feet exceeded the accumulated depth for the win- 
ter of 1901-2. Heavy rains fell over the winter stock ranges, assisting 
the growth of grass somewhat, but came too late to cause a material im- 
provement.—_S. M. Blandford. 

Minois.._The month was very warm, and the rainfall slightly above 
the normal and well distributed. The work of securing the corn crop 
continued under satisfactory conditions, and though there were some 
further reports of molding of the corn in shock, the crop was put up in 
good condition. Wheat and rye made rapid and healthy growth, and 
both are reported to be in exceptionally good condition to stand severe 
winter weather. Some injury to early sown wheat by hessian fly was 
reported in the southern portion of the State, but the spread of this in- 
sect seems to have been checked during the latter half of the month.— 
Leon J. Guthrie. 

Indiana. — Weather conditions were exceptionally favorable to fall sown 
grains; wheat sown prior to September 25 was damaged by flies, but bulk 
of corn planted after that date made good growth and was in excellent 
condition for winter. Husking and shredding corn in shock made fair 
progress, but gathering from the stalk and cribbing was retarded by 


dampness. Pastures continued to furnish good grazing, and live stock 
was in good condition... W. 7. Blythe. 

Towa.—-The month was warmer than usual, with excessive cloudiness 
and moisture. Corn gathering was retarded by wet fields, and conditions 
not generally favorable for cribbing. At close of month more than the 
usual amount was unharvested. Pasturage excellent; conditions favor- 
able for plowing dry upland fields; potato crop generally secured in good 
condition. Reports indicate about 53 per cent of corn soft and unmarket- 
able except for immediate feeding.—John R. Sage. 

Kansas, Wheat in fine condition, good stand, good color, and growing 
well, except that early sown wheat in southeastern counties is being in- 
jured by fly; has begun to stool in some northern and is being pastured 
in some southern counties. Wet weather has interfered, in a measure, 
with gathering corn, and with its hardening for the sheller. Some late 
hay and some cane hay spoiled by the wet weather.— T. B. Jennings. 

Kentucky.— The weather was very favorable for winter wheat, rye, and 
oats, and at the end of the month these crops were in excellent condition. 
There was some complaint of damage by hessian fly, but the area affected 
issmall. Fall pasturage is fine, and stock of all kinds is in very good 
condition, Tobaceo has cured up well and was in good condition for 
handling during the latter part of the month. Corn shucking progressed 
well. -H. B. Hersey. 

Louisiana.—-With the exception of heavy rains on the 4th, the weather 
during the first half of the month was favorable for maturing and gather- 
ing the remainder of the cottonecrop. During the last fifteen days showery 
weather interfered with picking. A general killing frost occurred in the 
cotton-growing parishes on the 27th, which stopped the growth and de- 
velopment of the plant. The greater part of the month was so warm 
that sugar cane did not ripen well, but the weather was generally favor- 
able for grinding; cool weather at the end of the month was very favor- 
able for the crop.—I. M. Cline. 

Maryland and Delaware.—Unusually mild temperatures, with sufficient 
rainfall, favored all growth. Flowers blooming in parts of interior and 
south, some fruit trees in leaf and blossom, raspberries and strawberries 
giving second crops, and protected tomato vines continuing light yields, 
until frosts of 29th. Wheat and fall sown grasses well rooted, but con- 
siderable fly in early wheat. Corn husking well advanced, but too warm 
to dry the ears properly. Tobacco cured nicely, except for hurtful pe- 
riods of foggy weather. Pasturage good.— Oliver L. Fassig. 

Michigan.— November was generally very favorable for winter wheat, 
which at the close of the month was in good condition, showing a healthy 
top of good color and fair size. Correspondents’ reports indicated a de- 
creased acreage and some hessian fly in the early sown wheat. Gener- 
ally, wheat was sown quite late this year on account of the rainy weather 
that prevailed about the time the crop is usually sown. Much corn still 
remained in the fields because it was not fit to crib.—C. F. Schneider. 

Minnesota...No zero temperatures during the month, except at some 
northern points. Some snow fell in northern portions, and there was 
snow in parts of the south on the Mth and 15th and afterthe 25th. Shal- 
low lakes in southern portions were not frozen till late in the month, and 
deep ones were still open at its close. Plowing was being done in the 
south till the 20th. Pastures were green and furnished feed nearly all 
the month. There is still some thrashing to do, but stacks are damp.— 
T. S. Outram. 

Mississippi.—The month was very warm, having the highest Novem- 
ber mean temperature on record. The first half was uniformly mild and 
pleasant, with but little rainfall, while during the latter half much cloudi- 
ness prevailed, and heavy rains were general on the 24th and 25th, fol- 
lowed by much colder weather with snow flurries in the northern coun- 
ties on the 27th. On the 28th freezing temperatures occurred, except in 
the extreme southern counties.—- W. S. Belden. 

Missouri.—-Except in portions of the northwest section, the mean tem- 
perature of the month was the highest ever recorded for November, and 
the warm, showery weather caused wheat to make a vigorous growth. 
There was much complaint of fly in the early sown, and some damage by 
rust, but the bulk of the crop was reported in excellent condition. Corn 
gathering was retarded by rains in the northern and western sections, 
and some corn was damaged. Fall pastures continued in excellent con- 
dition._-A. E. Hackett. 

Montana.—The month opened warm and was mild until the 7th, when 
the temperature began to fall very rapidly, and the remainder of the 
month was generally cold. The precipitation was generally in excess of 
the normal; the heaviest amounts occurred in the northwestern part of 
State, while the lightest fall was in the southeastern counties. A little 
plowing was done during the first few days of the month, but after the 
advent of cold weather, practically nothing in an agricultural line was 
done.— Montrose W. Hayes. 

Nebraska.—The unusually large number of cloudy, moist, and rainy 
days in the southeastern part of the State made the month unfavorable 
for fall work in that section of the State; corn husking progressed slowly; 
fall sown grain made rapid and vigorous growth and enters the winter in 
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excellent condition. In other parts of the State the month was excep- 
tionally fine for pushing fall work, and grain generally made excellent 
rowth.— @. A. Loveland. 

Nevada._-The month was slightly colder and much wetter than the 
average November, especially in the eastern, western, central, and south- 
ern sections of the State. Storms were somewhat general during the 
middle portion of the month, being quite severe in the high mountains, 
where the fall of snow was much heavier than usual for this time of the 

ear. The weather conditions were very favorable to stock interests. 
J. H. Smith. 

New England. —The weather was unusually mild, with mean tempera- 
ture above the normal at all stations, and in a number of instances broke 
all previous records of the month. The range of temperature at many 
points was noticeably small on aecount of the high minima. There was 
a marked deficiency in precipitation in all sections. The snowfall was 
light. Sleet storms were quite general on the 13th and 26th, but no great 
damage resulted. The weather was very favorable for all outdoor work. 

J. W. Smith. 

New Jersey.._The month was abnormally mild, the mean temperature 
being the highest recorded in November for the past seventeen years; only 
on four days did the thermometer fall below the freezing point. The 
rainfall was below the average in all sections, the least amounts being re- 
corded in the extreme northern portion of the State. Winter grain and 
grass are in fine condition, fields green, and the stand very good. It was 
a most favorable month for all farming operations. Edward W. MeGann. 

New Merico.— Rather more pleasant than usual. Drought continues 
in northeastern sections, but there has been little complaint, as flocks and 
herds have been greatly decreased to meet the searcity of food and water. 
Elsewhere stock has wintered well thus far.— R. M. Hardinge. 

New York. -The temperature was decidedly above, and the precipitation 
decidedly below, the normal, but the weather was extremely favorable for 
wheat and rye, which are in excellent condition for wintering. Wheat 
was sown very late, but it has the usual growth. Much plowing was 
done, and some apples and potatoes are yet to harvest. — R. G@. Allen. 

North Carolina...November was the warmest on record in North Caro- 
lina. The conditions were highly favorable for all farm work and for the 
growth of winter crops. A large crop of winter wheat was sown in well 
prepared soil and grew nicely; at the close of the month fields were green, 
showing rapid growth, healthy appearance of the plants, and good stands; 
there was more complaint of damage to early sown wheat by hessian fly 
than usual in this State. Winter oats and rye were also in excellent con- 
dition. The first general killing frost occurred on the 28th; flurries of 
snow in the west on the 27th.—C. F. von Herrmann. 

North Dakota..-Warm weather, with but little precipitation, allowed 
such thrashing as remained unfinished to be done, while stock continued 
to feed on the ranges during the entire month. There was an almost 
entire absence of severe weather. B. H. Bronson. 

Ohio.— This was the warmest November on record, The precipitation 
was a little below normal. Wheat made excellent growth; the earliest 
sown became very large, and fly appeared in a few fields; late sown is in 
excellent condition. Rye is doing well. Corn was damaged in shock, and 
fodder injured by wet weather. Pastures are unusually good.—B. L. 
Waldron. 

Oklahoma and Indian Territories. —Mild, cloudy weather, with excessive 
rains, caused wheat to make a rapid growth, becoming too rank the 
early part of the month, since the ground was too wet to permit pastur- 
ing the crop; general prospects were good for the coming year; some 
evidences of rust and green louse; no damage. The heavy rains delayed 
cotton picking and did much damage to the remainder of the crop; com- 
plaint was made that the bolls opened too slowly or not at all. ‘The 
corn harvest was ended. Potatoes and turnips made a rapid growth; 
kaffir corn will make a large second crop. Grass, pastures, and stock 
are in good condition.— Chas. A. Hyle. 

Oregon.—Owing to heavy and prolonged rains much of the ground in 
the western portion of the State has been kept too wet and soft to plow 
or seed, and the farmers generally are much behind with their fall work; 
in the eastern sections the weather has been more favorable. Wheat 
sown during the previous month was slow in germinating and also made 
a slow growth after it came up. The wheat that is above the ground has 
a good stand and color and appears vigorous and healthy, notwithstand- 
ing its slow growth.— Edward A. Beals. 

Pennsylvania.—The mean temperature for the month was 11.3° higher 
than that for the corresponding period in 1901, and the highest since the 
service was established. The average precipitation was only 60 per cent 
of what fell during November, 1901, and the least since 1890. The month, 
as a whole, was favorable for harvesting late crops, corn husking, and 
the growth of grains and grasses, but in some sections plowing and seed- 
ing were retarded by dry soil, and a few early sown wheat fields were 
turning yellow or affected by fly. Latest reports were to the effect that 
grains were well rooted, in favorable condition, and making vigorous 
growth; that pasturage was ample; that plowing was nearing completion, 
and the corn crop practically all housed.—H. A. Me Nally. 

Porto Rico..-This month's weather was highly favorable to all agri- 
cultural interests, and young crops look very promising. The new coffee 
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crop has been successfully gathered, the yield being eminently satisfac- 
tory. Older canes were permanently injured by the drought of last month, 
but the young canes made excellent progress, and the preparation of 
land and the planting for gran cultura is well advanced. New tobacco 
made flattering progress. Considerable seed will probably yet be sown. 
Small crops and pastures are in about their normal condition. The ship- 
ping of new oranges was actively begun.—E. C. Thompson. 

South Carolina.—The weather was unusually mild and equable until the 
27th and 28th, when a moderate cold wave swept the State, bringing the 
first snow and sleet of the season, as well as the first killing frost, which 
occurred on the 28th. Wheat and oats were in fine condition, having 
come up to good stands. Cotton opened some late bolls, and late crops 
were gathered in abundance, owing to the prolonged growing season. 
Truck was exceedingly promising at the close of the month.—J. W. Bauer. 

South Dakota._-The weather during the month was unusually pleasant 
and free from storms, periods of cold, or heavy snowfalls, and was highly 
favorable for the completion of autumn farm work and the uninterrupted 
grazing of live stock on the ranges. Live stock kept in good condition, 
but the absence of general snows of any consequence caused free range 
stock west of the Missouri River to reduce the pasturage near the streams 
and water holes more than usual.—S. W. Glenn. 

Tennessee.—The month was remarkably favorable for farm work and 
the growth of winter grains until the last week, when heavy rains fell, 
followed by cold weather and light snow on the 27th. Wheat and other 
grains made rapid growth and were more promising than for years, and 
in many sections were affording excellent pasturage. Fly appeared in 
some early sown wheat. Corn and cotton were mostly gathered, but in 
the western division considerable cotton was still unpicked at the end 
of the month.-H. C. Bate. 

Texas.—Killing frosts were reported from the northwestern counties 
on the 16th and 17th and from the entire State, except the coast district 
and the southeastern counties, on the 27th; otherwise the temperature 
during the month was higher than is usual for November. RPains were 
frequent and in many sections excessive, putting a stop to all farm work 
and causing flood conditions to prevail in the rivers in the eastern and 
northern portions of the State. The weather conditions were unusually 
favorable for the growth of wheat, and in some of the early seeded fields 
it was from 12 to 18 inches high and liable to suffer serious damage from 
the first hard freeze; otherwise its condition and that of other cereals 
were never more promising. Late planted and second growth (top crop) 
cotton were badly damaged by the prolonged period of wet weather and 
the subsequent killing frost; bolls have failed to open and are rotting and 
falling off. Cotton that opened just prior to the rains and was not picked 
when the rains began was badly stained and much of it beaten to the 
ground and rendered valueless. The increment to the yield in sight the 
first of October is very disappointing. Rice in shock suffered consider- 
erable damage from wet weather. The bulk of the cane crop was made 
up during the month, with the yield very satisfactory. Pasturage is ex- 
cellent and stock in fine condition.—-Kdward H. Bowie. 

Utah.— Sugar beet digging was completed during the first decade. The 
last two decades were too stormy and cold for outdoor farm work. The 
heavy precipitation placed the ground in good condition and furnished 
plenty of water for stock. Range feed is very scarce and cattle are already 
beginning to show the effects of the shortage. Fall grain received a 
poor start on account of the drought during September and October, and 
is only in fair condition.—L. H. Murdoch. 

Virginia. The month was generally mild and open in character until 
its close, when there was considerable cloudiness and rains. The growth 
of crops in all sections of the State was unusually good. Fall sown 
wheat where put in early attained fine stands, and that late seeded ger- 
minated and started off well. In all portions of the State where winter 
wheat is grown the prospects are very encouraging.—Edward A. Evans. 

Washington.— The month was wet throughout, especially over the east- 
ern section of the State, where after raining for three weeks the rain 
turned to snow. October was so unusually dry that only one-third of the 
fall wheat crop was sown before stopped by rain. Germination was slow, 
but there is a good stand and it is uninjured.—G. N. Salisbury. 

West Virginia.— Although dry until the last week, wheat, rye, and oats 
were in excellent condition at the close of the month, with generally a 
good stand; reports indicate that fall sown grain has not been in better 
condition for a number of years, although some complaint is made of 
injury by the fly; corn is mostly husked and cribbed; pastures very short, 
but stock in good condition.—E. C. Vose. 

Wisconsin.—The unusually warm weather during the month, together 
with the abundant rainfall, was very favorable for the growth of winter 
grains and grasses; winter wheat and rye made excellent growth, are 
hardy and well rooted, and in good condition to withstand the winter 
season; clover is generally reported in satisfactory condition.— W. M. 
Wilson. 

Wyoming.—_No severe storm visited the State during the month, making 
the month favorable for the stock interests of the State. Over most of 
the State the precipitation was below the November normal, and over 
the Red Desert the lack of snow prevented the flockmasters from moving 
their sheep to the winter ranges on the desert.— W. S. Palmer. 
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In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 


Summary of temperature and precipitation by sections, November, 1902. 
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and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings: 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
Monthly extremes, Greatest monthly. Least monthly. 
ee 
3 a2 Station. = Station. = Station. Station. = 
= = = 
= S|; 62 3 
| 
58.0 +43 | Sstations............, &% 21-28] 422 40.90 Opelika............. 675 Eufaula............. 1.95 
Arkamess ORS | +43 | Helema..............| @ 18 275 | +2.68 || Dallas.............. 13.11 || Marianna ........... 3. 55 
GAS | | 95 1 Bodie .... —10 24,307 3.61 41.05 Branseomb...... 27.29 Mammoth Tank 
36.9 | —0.2 | Lamar .............. 82 11 =Brecke nridge . —20 0.70 —0.02 Marshall Pass. 0.00 
68.4 43.3) Mics 91 28 28 3.25 | +1.24 | Carrabelle........... 7.82 | Orleando............ 0, 52 
59.0 +48 Fle ming, Mille 12 Tallapoosa......... 2! 285 3.60 +0.85 | Jesup............... || Americus ...........| 
35.5 —0.4 Boise, Pollock....... 70 |; 254 2.76 +0.53 | St. Maries........... 7.13 || ........... 0.10 
48.7 | +7.9 | Cobden ............. 9 309 3.13 40.43 New Burnside....... 1.71 
49.5 | +7.8 Richmond .......... 2 || Northfield .......... 6. SD || ... 2.07 
41.2 | +84 | Carroll.............. 79 Chester... 4 SOF 2.13 +0.71 Stockport . 4.19 Sioux City .... 0.16 
4.4 44.8 Medicine 1. Achilles, ¢ ‘olby. 8 20 +0.64 Independence . 6.26 Lebanon, Obe rlin. 0.00 
+6.7 Pikeville..... 90 Bowling Green...... 20 648 | +O. 37 || 6.77 Le ‘xington 3.09 
63.5 +48 Plain De aling. 8 N. La. Ex. Station... 29 287 4.89 +0.81 Lakeside |) ..........1 
Maryland and Delaware.J 50.9 +6.7 13. Sunnyside, Md...... 11 297 3.11 +0.07 Annapolis, & @ || Zetations............ 1.84 
47.2 | +7.7 | Carsonville.......... 7 11 Ishpeming. 4 307 2.64 —0.10 Gaylord............. 6.00 Roscommon......... 0. 40 
33.3 | St. Peter ............ 68 2 Pokegama F ‘alls... — 8 909 1.57 40.50 | Red Wing........... 4.02 Ada. seal 
Mississippi ao 4.61 +1.13 Indianola............ &20 W ayne sshoro 
| 47.3 | Halfway ............, 110 Maryville, Oregon. 18 275 354 41.36  Olden............... 6.21 Conception......... 1.51 
31.0 —0.5 4stations............ 62 | 2,7,9 | Fort Logan.......... —10 | ces 5.91 Miles 6.10 
38.7 | +36) Franklin..... ......| 79 12 Bridgeport .......... 0 297 0.52 -—0.15 Odell... 3.50 2stations............ 0. 00 
37.2 —0.5 Rioville........ 7,9 Potts. —3 a4 1.25 +4060.56 Lewers ‘Ranch....... 3. 90 WwW: aubuska . 
New England ........... 41.9 44.8 Westboro, Mass. 71 4. nosburs Falls, 1.27 —0.938 Hyannis, Mass...... 2.71 Fitchburg, Mass..... 0.45 
49.3 +5.8 Bridgeton........... 80 13. 20 2.20 —0.79 Bridgeton........... 4.17 Sussex. OD 
Ring 
2.6 | 406 | Carisbad ............ 93 10 Bluewater........... 2 7 0.11 
Winsors. 30 
43.5 +6.6 Mount Etrick ....... 77 14 Canton,Indian Lake 4 29) 1.40 —1.83 Number Four....... 4.36 Straits Corners...... 0.50 
North Dakota........... 27.6 +5.2 3stations............ -12 297 0.24 -—0.46 Williston ........... 0.72 6 stations... 
48.5  +7.7 New Berlin.......... 87 17 29) 2.60 —0.65 Greenville .......... 3.34 Orangeville ‘Tole do. 1 40 
Oklahoma and Indian $53.5 45.3 Claremore, Ind. T SH 11 | Kenton, Okla ....... 12 299 5.56 +3.59 Goodwater, Ind.T... 12.10 Kenton, Okla ....... . 29 
Territories. | 
42.6 —0.8 Prineville........... 76 9 9.11 43.44  Glenora............. 31.54 Klamath Falls ...... 0.79 
Pennsylvania ........... 47.3 +7.0 Wuntingdon ........ 78 1,2 | Lawrenceville. ...... 9 307 1.53 —1.96 | Aleppo.............. 3.02 Wellsboro........... 0.50 
13 
Coatsville. 
Porto Rieo 76.6 —0.8 RBayamon ........... 95 10 | Caguas.......... 48 16] 6.79 —1.73 Hacienda Perla...... 
South Carolina ......... 45.0 de 5 | Greenville .......... 22 287 3.80 40.95 Summerville........ 7.01 Calhoun Falls....... 1.7 
Tennessee .............. 54.5 +4+6.3 MeKenzie.. M 10 Hohenwald......... 17 28 4.54 40.66 Byrdstown.. 2. 22 
11 
Texas ...... 61.8 +4.9 ‘ 95 15 Rhineland ......... 19 279 6.57 +4.30 Beaumont........... 22.74 Fort Ringgold..... O41 
Fort Rin; eleesce a4 
Virginia . 52.8 +5.1 Lacrosse . 15 Blacksburg......... 19 26] 3.66 +0.76 Fredericksburg ..... 5.16 Stanardsville ....... 1.10 
Washington 40.4 —0.3 Walla Walla 5 299 6.82 +1.08 Clearwater.......... 20.96 || Trinidad............ 0. 35 
13 
West Virginia .......... 0.3 +7.1 Nuttallburg. 83 11 Travellers Repose... 12 29] 3.27 4060.07 Byrne....... 4.56 || Moscow .............5 12 
Romne 12 
47.3 P mrairie du ¢ Chi 75 | 13° Haward. | 8 307 2.40 40.65 North Crandon...... 5.75 New Holstien....... 0. 65 
conn 1 COS | 77 South Pass City . .-10 267 0.38 —0.22 Fort Yellowstone.... 2.35 Lusk, Pinebluff..... T. 


HAWAIIAN CLIMATOLOGICAL DATA. 


By Curtis J. Lyons, Territorial Meteorologist. 
GENERAL SUMMARY FOR NOVEMBER, 1902. 


Honolulu.—Temperature mean for the month, 73.3°; normal, 
73.8°; average daily maximum, 78.4°; average daily minimum, 
68.6°; mean daily range, 9.8°; greatest daily range, 18°; least 
daily range, 5°; highest temperature, 83°; lowest, 59°. 

Barometer average, 29.940; normal, 29.957; highest, 30.08, 
11th; lowest, 29.79, 27th; greatest 24-hour change, that is, from 
any given hour on one day to the same hour on the next, 0.12; 
lows passed this point on the 2d, 18th, and 27th; highs on the 
11th and 23d. 

Relative humidity average, 77.8 per cent; normal, 76 per 
cent; mean dew-point, 65.5°; normal, 65.5°; mean absolute 
moisture, 6.95 grains per cubic foot; normal, 6.93 grains; dew 
on 9 mornings. 

Rainfall, 9.80 inches; normal, 5.15 inches; rain record days, 
23; normal, 17; greatest rainfall in one day, 3.10, on the 2d; 
total at Luakaha, 26.16 inches; normal, 10.16 inches; total at 
Kapiolani Park, 5.38 inches; normal, 4.05 inches. 

The artesian well level rose during the month from 32.95 to 
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33.90 feet above mean sea level. November 30, 1901, it stood 
at 33.56. The average daily mean sea level for the month was 
10.13 feet, the assumed annual mean being 10.00 feet above 
datum. For November, 1901, it was 10.21. Trade wind days, 
19 (6 of north-northeast); normal, 17. Average force of wind 
during daylight, Beaufort scale, 2.2. Average cloudiness, 
tenths of sky, 5.5; normal, 4.6. 

Approximate percentages of district rainfall as compared 
with normal: South Hilo, 100 per cent; North Hilo, 190 per 
cent; Hamakua, 165 per cent; Kohala, 160 per cent; Waimea 
(Hawaii), 180 per cent; Kona, 77 per cent; Kau, 55 per cent; 
Puna, 120 per cent; Maui, 100 to 200 per cent; Oahu, 160 per 
cent; Kauai, 175 per cent. The month has been decidedly a 
very rainy one. The heaviest monthly rainfall was at Punohua, 
Hilo, 36.10 the heaviest 24-hour, 15.83, same place; at Laupa- 
hoehoe, 10.32, 22d. 

Mean temperatures: Pepeekeo, Hilo district, 100 feet eleva- 
tion, mean maximum, 77.3°; mean minimum, 68.7°; Waimea, 
Hawaii, 2,730 elevation, 79° and 61°; Kohala, 521 "elevation, 
774° and 66.5°; Waiakoa, Kula, Maui, 2,700 elevation, 74.4° 
har 59.1°; Puunene (mill), mean temperature, 72.2°; Nahiku, 
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1,600 elevation, 72.5° and 63.5°; Ewa Plantation, 50 elevation, 
81° and 67°; United States Magnetic Station, 50 elevation, 
81.5° and 61.6°, mean, 74.5°; United States Experiment Sta- 
tion, 350 elevation, 79.6° and 63.8°, mean, 72.5°; W. R. Castle, 
60 elevation, highest, 82°; lowest, 59°; mean, 72.7°. 

Ewa Mill mean dew-point, 63.8°; mean relative humidity, 
72 per cent; Kohala, Dr. B. D. Bond, 65.5° and 78 per cent. 
Puunene, 65.4° and 78 per cent; Magnetic station, 66.1° and 
76 per cent. 

The marked features of the month were the rainstorm of 
the 2d; the easterly storm of the 15th to 18th; and the heavy 
northerly blow of the 22d. Heavy swell, 6th, 10th, 14th to 
20th, and 25th to 380th. Lightning, Hawaii, 29th, 30th. Snow 
fell on Mauna Loa and Mauna Kea 16th, 29th. Earthquake, 
Kohala, 9th, 11 a. m. and 10th, 10 p. m., “hard.” Hilo, 11th, 
6.45 p.m. Kilauea active on the 10th, lava rising 100 feet in 
the pit of the lake. In the course of ten days action subsided. 

Rainfall data for November, 1902. 


Stations. = 3 Stations. = 

HAWAIL. 

HILO, e. and ne, Feet. Inches. OATLU, Feet. Inches. 
os 50) 10.36 Punahou (W. B.), sw........ 47 9. 80 
(town)... ...............| 100 12.32 Kulaokahua(Castle),sw..... 7.11 
ca’ 100 18.01 U.S. Naval Station, sw...... 6 6.50 
Honohina.................... 300 21.17 Manoa(Woodlawn Dairy),c. 285 15.74 
Punohua..................... 1,050 936.10 Manoa (Rhodes Gardens)... 300 20, 54 
Laupahoehoe ................ 5 24.05 School street (Bishop), sw... 175 11.00 
.... 400 15.61 Insane Asylum, sw.......... 30 9.43 

HAMAKUA, ne. 480 21.36 
ark 250 «613.45 Nuuanu (W. W. Hall), sw... 50 9. 22 
750 «611.44 Nuuanu (Wyllie street)..... 250 12. 97 
Pasuhau (Mill)............... 300 8.79 Nuuanu (Elec. Station), sw.. 405 12. 40 
Honokaa (Muir) ........ 25 8.96 Nuuanu (Luakaha), c....... 850 26. 16 
Honokaa ( Meinicke).........1,900 |........|| Waimanalo, ne.............. 25 9.77 
700 9.15 || Maunawili, ne...............| 300 11. 02 

7.54 || Ahuimanu, ne............... 350 10. 54 
Kohala (Sugar Co.)........... 235 p 20 3. 60 
600 |........|| Ewa Plantation,s............| @ 4.56 
KONA, W. Laniakea (Nahuina)........ 1,150 18, 22 
Tantalus Heights. ........... 1,360 18. 61 
sess 1,350 2.40 U.S. Experiment Station.... 350 9.95 
1, 580 3.67 Upper U.S. Exp. Sta. (Castle) 1,150 ........ 
scape 25 1.99 U.S. Magnetic Station ...... 3.38 
KAU, se. KAUAI, 
Kahuku Ranch....... 1, 680 2.80 || Lihue (Grove Farm), e......| 200 ........ 
Honuapo ... 15 3.14 Lihue (Molokoa), e.......... 300 10, 47 
650 2.60 Lihue (Kukaua),e........... 1,000 11. 98 
PUNA, e. 10 14. 44 
Voleano House............... 10 14. 37 
Olaa, Mountain View ( Russel) 1,690 18.56 Haena ...................... 5 11.13 
MAUL MeBryde (Residence). ..... 9. 80 
Kaupo (Mokulau), s.......... 7. 52 
Nahiku, ne .................. 1,600 33.57 | Wahiawa (Mountain) ....... 3,000 26. 70 
cen 800-21. 01 
Kula (Erehwon),n........... 4,500 4.06 || Kaamanea .................../1, 200 16. 56 
Kula (Waiakoa), n........... 2, 700 8.13 
Haleakala Ranch............. 2,000 |........ 31.14 


Note.—The letters n, s, e, w, and ¢ show the exposure of the station relative to the winds, 


OBSERVATIONS AT HONOLULU. 


The station is at 21° 18’ N., 1579 50’ W. It is the Hawaiian Weather Bureau station 
Punahou. (See fig. 2, No. 1, in the MonTHLY WeATHER Review for July, 1902, page 365. ) 

Hawaiian standard time is 10° 30° slow of Greenwich time. Honolulu local mean time 
is 10% 31™ slow of Greenwich 

The pressure is corrected for temperature and reduced to sea level, and the gravity cor- 
rection, —0.06, has been applied. 

The average direction bes force of the wind and the average cloudiness for the whole day 


are given unless they have varied more than usual, in which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, or values of wind 
force, or amounts of cloudiness, connected by a dash, indicate change from one to the other. 
The rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m., Greenwich 
time, on the respective dates. 
The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above 
ground. Ground is 43 feet and the barometer 50 feet above sea level. 
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Meteorological Observations at Hortolulu, November, 1902. 


During twenty-four hours preceding 1 p.m. Greenwich 7 
. time, or 1:30 a. m. Honolulu time. = 
Tempera- ant ad 
> ture. a 
= Tempera- | | Sea-level 
Means. Wind. 3 | 
| =s 
= = cs = = as 
= s = = - = = 
2 = al = So ¢ £ = 
| | 
| a | = 
S sane 29.88 | 72 71.3 | 83 65 | 67.0, 82 n-se. 1-0 | 1-4 30.00 29.87 0.62 
29.86/72 71.5177 | 69 73.3 95 | var-w. | 1-0] 10) 29.94! 29.86) 3.10 
29.93 68 67.5979 | 71 | 71.7, 93 | sw. 0 10-8 29.94 29.83 2.50 
29.96 | 7 69 67 68.5 84 | se. 1-0 | 84 29.97 29.8% 0.00 
5 29.99 76 70 a2 70 7.5 76 n-ne, 1-3 4 30.01 29.91 0.02 
Gannse 29.98 | 74 7 81 73 67.5 73 nne, 1-3 | 3-8 30.01 | 29.94 0,27 
7 29.99 74 69 80 72 «67.5 77 nne, 3-1 5-3 30.03 29.94 0.01 
S seues 29.93 | 7. 66 80 71 66.0 72 ne, 3 5 30.04 29.94 0,02 
9 29.95 66 63.5 178 73 613 64 nne. 3-0 | 4-0 29.99 | 29.92 0.00 
30,005 73 67.5 79 64 64.0 72 ne. 30.02 | 29.93 0.00 
11 30.03 67 66 80 70 76 ne, 20 4 30.06 29.96 0.01 
ee 30.01 75 69 81 67 67.0 81 ne. 20 1-5 30.08 | 29.96 0.30 
29.98 74 68 79 70 65.7 71 ne, 24 3 30.04 | 29.92 06,02 
are 29.98 | 72 69 78 72 | «65.5 71 ne. 4 5 | 30,02 | 29.95 0,17 
15.....| 29.93 | 75 70.5 1 78 71 66.0 75 ne. 5 6 30.038 29.93 0,20 
16 .....| 70 79 72 68.0 79 ene. 46 8 29.99 | 29.92 0.60 
17 30.00 75 69.5 79 72 67.0 75 ene. 6 30.01 | 29.91 0.06 
18 29.98 | 75 68 78 73 = «66.0 72 ene, 6-4 6 | 30.02 | 29.92 0.12 
pee 29.93 | 74 70 78 72 | 65.3) 72 ne 5 6 30.00 | 29.87 0,20 
20 29.94 71 70 78 72 67.0 7 me 4-3 4 29.96 29.89 0.01 
29.94 68 67 80 70 88 s-n 1-0 4-7 29.98 29.90 0.36 
a 29.99 68 66 81 68 7.0 79 se-ne 10 1-7 36.02 29.990 0.80 
0.00 69 61 74 68 60.5 72 nne, 6-8 9 30.08 29.97 
29.95 66 60.5 73 68 53.0 57 nne 4-1 610 30.05 29.96 06.00 
25 29.86 61 60 74 66 58.5 74 | nw, '1-0 10-8 29.96 29.84 0.00 
er 29.85 60 59 76 59 62.3. 87 nw 10 3. 29.90 29.81 0.10 
27 29.84 62 61.3 | 77 50 61.7 85 now '1-0 5 29.90 29.80 0.01 
= 29.84 | 72 66.5 | 78 60 64.3 88 n 1-0 4 29.90 29.79 0.00 
29 29.83 65 63.7]77 66 647 78 | nne 1 6 39.89 29.81) 0.15 
TPivave 29.89 | 71 oy 78 63 65.3 85 se 1 3 29.92 | 29.80, 0.00 
Means. 29.949 70.5 67.0]78.4 68.6 65.5 77.8).......... 2.2 | 5.5 | 29.990 29, 894)...... 
Depart- | | 
| | 


Mean temperature for November, 1902, (6 +24 9) + 3= 73.3; normal is 73.8. Mean pres- 
sure for November, 1902, (9+ 3) + 2— 29.940; normal is 29.957. 

* This pressure is as recorded at 1 p. m., Greenwich time. + These temperatures are ob- 
served at 6 a. m., local, or 4.31 p. m., Greenwich time. {These values are the means of 
(6+9+4+2+49)+4. Beaufort scale. 


NOVEMBER GALES FROM THE GREAT LAKES TO THE 
MARITIME PROVINCES. 


By B. C. Wenper, Meteorological Service, Toronto, Canada, dated December 23, 1902. 


In the Monruty Werarner Review for January of the current 
year a paper was published treating of the gales which have 
occurred in Canada from the Great Lakes to the Maritime 
Provinces in January from 1874 to 1902, inclusive. Some 
interest in this paper having been shown, a similar review for 
November, 1873 to 1902, has been attempted, hoping that it 
will prove as instructive to other weather forecasters as it has 
to the writer. 

The number of lows charted, the percentage of storms caused 
by them, and the percentage of storms caused by lows approach- 
ing from the several directions are as follows: 


Number of lows and the direction from which they came. 


Total percentage of lows causing gales, also percentage of gales due to lows 
approaching from the several directions. 


Per cent from— 


Total 
District. numberof 
gales. NW. Ww. SW. Atlantic. 
188 49.4 69.5 67.5 0.7 
Lowerst. Lawrence and Galf 152 43.8 31.0 45.8 60,2 MW). 7 
7 59.0 70.0 


Maritime Provinces... ..... 142 40.9 25.0 


In explanation, it is stated that northwest lows are those 
originating in or moving from the British Columbia coast east- 
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ward as far as Manitoba; west lows, those from the Pacific 
coast States and Western States between latitudes 48° and 
35°; southwest lows, from Lower California, Mexico, Texas, 
and the Gulf of Mexico; Atlantic lows, as designated; erratic 
lows, developing anywhere from the lakes east to the Maritime 
Provinces, including the New England States. 

The lows comprise all those occurring which were sufficiently 
well defined to be traced on the charts. 

In November the number of storms caused by erratic lows 
is very few in number, even less than in the January series. 

The diminution of storms attributable to northwest lows in 
their eastward advance is also more marked than in January. 
The number of storms caused by west lows decreases as they 
progress eastward even more rapidly than does the number 
caused by northwest lows. This is somewhat opposed to the 
January conditions. The percentage of storms caused by 
southwest lows is considerably larger in November in the 
Lake region than it is either in the lower St. Lawrence Valley 
and the Gulf or in the Maritime Provinces. This is contrary 
to what occurs in January and proves pretty conclusively that 
the southwest low has a tendency to travel more inland in the 
autumn months than later in the winter. This is certainly 
instructive. The general characteristics of the Atlantic lows 
vary very little from those of January, except that their num- 
ber appears to be slightly greater, and on rare occasions they 
spread sufficiently far inland to cause a storm on the lakes. 

November is generally asserted to be the stormiest month 
of the year in the Lake region. It is undoubtedly on the 
average the stormiest month during the season of navigation; 
the number of heavy gales that occur is not, however, very 
large although greater than in December, and, whereas, some 
Novembers may be excessively stormy, others are comparatively 
free from storms. 

In the lower St. Lawrence Valley and the Gulf, also in the 
Maritime Provinces, November is not as stormy a month as the 
three succeeding it. 

The gales of November have been divided into three classes, 
those of a very heavy type, the fresh gales, and the moderate 
storms. Adding the first two classes together the percentage 
of the fresh to very heavy gales for the districts is as follows: 
Lower Lakes, 43.1 per cent; lower St. Lawrence and Gulf, 61.8; 
Maritime Provinces, 49.3. Consequently fresh to heavy gales 
are more numerous in the lower St. Lawrence Valley and the 
Gulf than in the Maritime Provinces and much more so than 
on the Lakes. In the Lake region the gales of a marked heavy 
type were 43, this number being considerably greater than in 
the January series. In the lower St. Lawrence Valley and 
the Gulf the number was 49 which is 19 less than in January, 
and in the Maritime Provinces, 34, which number is 20 less 
than in January. As before mentioned the November series 
embraces one year more than that for January. 

The southwest low is responsible for the greatest number of 
heavy gales and the northwest low is the next, with about half 
the number. 

Apparently no hard and fast rules can be laid down for the 
development of any gale from the most severe to the most 
moderate, but there is unquestionably a tendency for types of 
conditions to be repeated and for a series of storms either to 
develop in much the same locality or else to move from much 
the same quarter, their general conditions and accompaniments 
being very similar; this at times is particularly marked. 

The low area with two foci and the low area with the ex- 
tensive trough, in which the subsidiary development so often 
occurs in its southern quadrant, are two classes of depressions 
responsible for some of the heaviest storms. 


RECENT PAPERS BEARING ON METEOROLOGY. 
W. F. R. Purciips, in charge of Library, ete. 


The subjoined titles have been selected from the contents 


November, 1902 


of the periodicals and serials recently received in the library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a . 


Scientific American Supplement. New York. Vol. 14. 
Dexter, Edwin G. Weather Superstitions. Pp. 22534-22535, 
Congress for Protection against Hailin Lyons. Pp. 22536-22537, 
—— Cobalt Weather Barometer. P. 22538. 
Journal of the Manchester Geographical Society. Manchester. Vol. 1°, 
Greenwood, W. Nelson. The Life of a Wave from its Cradle to 
its Grave. Pp. 197-222. 
Black, J. M. Heat Wave—United States. P. 229. 
Science. New York. Vol. 16. 
Barus, Carl. Preliminary Results on the Changes of Atmospheric 
Nucleation. Pp. 948-952. 
Symons’s Meteorological Magazine. London. Vol. 37. 


Schuster, Arthur. Meteorology at the British Association. Ad- 
dress to Sub-section of Astronomy and Cosmical Physies. Pp, 
155-159. 


Shaw, William] N[apier]. Radiation in Meteorology. Pp. 159-161, 
Ventosa, V. The Moon and Thunderstorms. P. 161. 
Nature. London. Vol. 
Shaw, W[illiam] N{apier]. The Second Installation of the Ben 
Nevis Observatory. Pp. 61-62. 
M., A.B. Summer and Winter. P. 81. 
Solomon, Maurice. The Present State of Wireless Telegraphy. 
Pp. 131-133. 
London, Edinburgh, and Dublin Philosophical Magazine. London. Vol. 4. 
Cunningham, J. A. The Discharge of Electricity through Gases 
and the Temperature of the Electrodes. Pp. 684-704. 
Rutherford, E. and Allen,S. J. Excited Radioactivity and Ioni- 
zation of the Atmosphere. Pp. 704-723. 
Journal of Geography. Lancaster. Vol. 1. 
Jefferson, M. S. W. The Influence of Ponds and Rivers on At- 
mospheriec Temperatures. P. 400-407. 
Astrophysical Journal. Chicago. Vol. 16. 
Cortie, A. L. Minimum Sun-Spots and Terrestrial Magnetism. 
Pp. 203-211. 
Ciel et Terre. Bruxelles. 23me Année. 
Lancaster, A. Etude pluviométrique sur le Bassin de la Meuse, 
[Note on article by D. Vanhove.] P. 457-460, 
L., V. D. L’état actuel de la question du tir contre la gréle. Pp, 
460-461. 
—— De lorigine des ‘‘ Mistpoeffers."" [Note on work by M. Old- 
ham.] Pp. 461-462. 
—— L’ozote des eaux de pluie et des eaux de drainage. P. 462. 
L., V. D. Une ascension aérostatique célébre. Pp. 465-472. 
Echanges de chaleur entre le sol, leau et Vatmosphére. [Note 
on article by Schubert.] 488. 
Annuaire de la Société Météorologique de France. Paris. 50me Année. 
Angot, Alfred. Rapport sur la Conférence Internationale tenue 
& Graz (Styrie) du 20 au 25 juillet 1902, pour l'étude des tirs contre 
la gréle. Pp. 193-197. 
Moureaux, Th. Pertubation atmosphérique du 13 juillet 1902. 
Pp. 195-199. 
Comptes Rendus de U Académie dea Sciences. Paris. Tome 135. 
Guillaume, J. Observations du soleil, faites A Observatoire de 
Lyon pendant le troisitme trimestre de 1902. Pp. 887-889. 
Archives des Sciences Physiques et Naturelles. Geneve. 4me période. Tome 14. 
Gautier, R. Observations météorologiques faites aux fortifications 
de Saint-Maurice pendant les mois de décembre 1901, janvier, fé- 
vrier et mars 1902. Pp. 303-311. 
Gautier, R. Observations météorologiques faites aux fortifications 
de Saint-Maurice pendant les mois d’avril, mai, juin et juiliet 1902. 
Pp. 442-449. 
Gautier, R. Résumé météorologique de année 1901 pour Geneve 
et le Grand Saint-Bernard. Pp. 564-589. 
Annales Agronomiques. Paris. Tome 28. 
Giustiniani, E. Sur la végétation de certaines plantes A la lumiére 
solaire directe et A lobseurité. | Note on article by N. Passerini.] 
Pp. 576-577. 
Annalen der Hydrographic und Maritimen Meteorologie. Hamburg. 5” 


Hoeck, —. Barometrische Depressionen an der diquatorialen Grenze 
des Golfstromes im Februar 1902. Pp. 559-563. 
Das Wetter. Berlin. 19 Jahrgang. 
Sprung, A. Einige Gedanken zum Riistzeug eines Meteorologischen 
Observatoriums. Pp. 241-246. 
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Rotch, A. Lawrence. Die Cirkulation der Atmosphire in den 
Tropen und am Aequator. Pp. 251-257. 

Rimpau, W. Die Wirkung des Wetters auf die Zuckerriiben-Ern- 
ten der Jahre 1891 bis 1900.) Pp. 258-260. 

—— Drachenversuche an Bord von Dampfern. Pp. 262-263, 

Physikalische Zeitschrift. Leipzig. 4 Jahrgang. 

Thiel, A. and Abegg, F. Ueber Tropfenbildung bei Rauch. Pp. 
129-132. 

Meteorologische Zeitschrift. Wien. Band 1). 

Ekholm, Nils. Ueber Emission und Absorption der Wirme und 
deren Bedeutung fiir die Temperatur der Erdoberfliiche. P. 489- 
HOD. 

—— Hervé Faye. P. 505-506. 

—— Robert Rubenson.  P. 506. 

Maurer, J. Professor Dr. Heinrich v. Wild. P. 506, 

Fenyi, J. Ueber Luftspiegelungen in Ungarn. Pp. 507-509. 

Hann, J. Klimaam oberen Schari im franzésischen Sudan. Pp. 
509-512. 

—— Ergebnisse der meteorologischen Beobachtungen zu Guatemala 
im Jahre 1901.) Pp. 512-513. 

—— Zum Klima von Martinique. Pp. 513. 

—— Magnetische Elemente am Observatorium in Valentia. Pp. 513- 
514. 

Hann, J. Maxwell Hall iiber die Temperatur von Kingston Jama- 
ika und deren Beziehungen zur Sonnenfleckenperiode. Pp. 514-515. 

Hergesell, —. Vorliiufiger Bericht tiber die internationale Ballon- 
fahrt vom 3. April 1902.) Pp. 515-516. 

Hergesell, —. Vorliufiger Bericht tiber die internationale Ballon- 
fahrt vom 1. Mai 1902.) Pp. 516-517. 

Hergesell, —. Vorliufiger Bericht tiber die internationale Ballon- 
fahrt vom 5. Juni 1902.) Pp. 517-518. 


Hergesell, —. Vorliiufiger Bericht ueber die internationale Ballon 
fahrt vom 3. Juli 1902.) Pp. 518-519. 
Hergesell, —. Vorliiufiger Bericht iiber die internationale Ballon- 


fahrt vom 7. August 1902. P. 519. 

Hergesell, —. Vorliutiger Bericht fiber die internationale Ballon- 
fahrt vom 4. September 1902. Pp. 519-520. 

Taudin Chabott, J. J. Der sogenannte Sonnenuntergang und das 
optische Verhalten der Atmosphiire nach den jiingsten Aeusser- 
ungen vulkaniseher Thitigkeit in Mittelamerika (mit Tafel). Pp. 
520-521. 

Danckelman, v. Ergebnisse der meteorologischen Beobachtungen 
in Deutsch-Siidwestafrika 1900-1901.) Pp. 521-523. 

Polis, P. Das Gewitter zu Aachen am 30 Juni 1902. Pp. 523-525. 

Laska, W. Das Wetter und die Telegraphendriihte. Pp. 525-526. 

Bergholz, P. Klima von Bremen. Pp. 526-527. 

—— Meteorologische Beobachtungen auf Belle Isle 1900-1901, Pp. 
527-528. 

Boccara, E. Ueber die tigliche Variation der atmosphiirischen Re- 
fraktion. P. 528. 

Birkeland, Kr. Resultate der magnetischen Untersuchungen der 
norwegischen Expedition zum Studium der Polarlichter 1899-1900, 
Pp. 528-530. 

Reimann, —. Zur der Gewitterwolken. Pp. 530-531. 

Grundmann, G. Der Schreiber’sche Nadelkohirer. P. 531. 

—— Harmattan auf der See beobachtet. P. 532. 

—— Meteorologie von Nieder-Kalifornien. P. 532. 

—— Thermische Wirkung der Doppelfenster.  P. 532. 


CLIMATOLOGICAL DATA FOR JAMAICA. 


Through the kindness of H. H. Cousins, chemist to the Gov- 
ernment of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table in 
advance of the regular monthly weather report for Jamaica: 


Comparative table of ramfall for November, 1902. 


| Rainfall. 
Divisions. Relative Number of 
area. stations, 
} Average. 1902. 
Per cent. Inches. Inches. 
Northeastern division ................... 25 21 10. 97 9.47 
22 47 5. 85 2.55 
West-central division ................... 26 21 6. 06 6, 42 
27 32 4.78 3.97 
100 121 6.91 5. 60 


The rainfall was, therefore, below the average for the whole 
island. The highest fall recorded was 31.27 inches, at Moore 
Town, in the northeastern division, while 0.30 inch fell at 
Round Hill, in the northern division. 
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CLIMATOLOGY OF COSTA RICA. 


Communicated by H. Prrtrer, Director, Physical Geographic Institute. 
[For tables see the last page of this Review preceding the charts. ] 


Notes on the weather.—On the Pacific slope rain was rather 
scarce, although pretty continuous during the first half of the 
month. In San Jose the pressure was slightly under the nor- 
mal; temperature higher; rainfall in deficit for about one-third 
of the average, with an excess of five days. On the Atlautic 
coast the rainfall was excessive, while it was deficient, although 
not scarce, at the stations of the interior at the foot of the 
Cordillera. 

Notes on earthquakes.—November 16, slight shock at 6" 2" 
a. m., direction ENE-WSW, intensity II, duration 3 seconds. 
November 26, trepidatory movement at 1" 40" p. m., intensity 
III, duration 12 seconds. November 28, 9" 45" p. m., slight 
shock, N-S, intensity IV, duration 7 seconds. (The same day 
a slight shock was felt at Cachi at 9" 45" p. m., same direction). 


ANNUAL WIND RESULTANTS. 


By T. H. Davis, New Haven, Conn., dated February 20, 1902. 


I do not believe that mathematical methods, inductive or 
deductive, will ever bring us to any clear conclusion as to the 
general circulation of the atmosphere, neither will it do to 
assume general physical laws as sufficient. The oscillatory 
movements and the progressive changes of winds can, I firmly 
believe, only be solved by careful, faithful observations and 
patient perseverance, and I respectfully submit the following 
contribution to the numerical method of treatment. 

As a basis for a systematic investigation of annual frequen- 
cies of wind direction, I have used the directions recorded 
hourly, as given in full in the successive Annual Reports of 
the meteorological services of the United States and Canada, 
for the ten years 1891-1900; twenty-eight stations belong to 
the United States and six to Canada. From these I have com- 
puted the resultant directions, thereby obtaining figures that 
are as free as possible from the effect of the diurnal variation 
of the wind. The general method of computation is shown 
in the example copied in Table 1. 


TABLE 1. Computation of annual resultant directions from hourly records 
of winds. 


BISMARCK, N. DAK, 


Observed. 


N E. 
Direction. Number. 
Totals ..... 8, 563* 3, 475 2,494 1, 546 3,179 
Resultant...... N. 21° W. 


* The difference between this number and the 8,760 hourly observations is due to calms 
and missing records. 


All the resultants thus computed for each of the years 1891- 
1900 are given in Table 2. It will be noticed that instead of 
reckoning directions uniformly from the north point eastward 
around the circle I have started from either one of the four 
cardinal points, north, south, east, or west, as seemed most ap- 
propriate in each case. In general it will be seen that westerly 
winds have prevailed during this decade at all stations, except 
those in the region extending from Salt Lake City and Kansas 
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Fie. 1.— Davis's annual resultants of hourly wind directions. 


City southeastward to New Orleans and Key West; in this re- 
gion easterly and southerly resultants have prevailed. 

It would also seem that these annual resultants must indi- 
cate some fundamental facts in atmospheric phenomena, and 
in order to critically study them I have plotted upon squared 
paper the angular directions considered as deviations from the 
adopted cardinal points, so that one perceives graphically the 
succession of changes from year to year. I regret that these dia- 
grams are considered too voluminous to publish, but of course 
almost the same results can be obtained by a careful study of 
the numbers themselves, as given in Table 2. The changes of 
the resultants from year to year are sometimes progressive, but 
more often they suggest secular periodical changes in the cir- 
culation of the atmosphere. I have plotted all these resultants 
also on a chart of North America. (See fig. 1.) This chart 
shows ten short arrows at each station, following each other 
in regular succession and representing the individual result- 
ants from 1891 to 1900. The central dot for any station is 
near the middle of its series of annual resultants. By study- 
ing these thirty-four separate series, we quickly see the geo- 
graphical limits of the above-mentioned regions of easterly, 
southerly, and westerly resultants. By considering an imagi- 
nary straight line, representing the average resultant for each 
station, we perceive certain chronological laws, viz, that the in- 
dividual years differ systematically first to the right and then 
to the left of this average value; these systematic deviations are 
closely analogous for stations that are near together, but have 
no apparent analogy when they are far apart. Possibly longer 


series of years will enable us to trace some important chrono- 
logical law in the general circulation of the atmosphere, as 
shown by such annual resultants. Suggestions have been made 
as to the apparent influence of sun-spot periods, but I see no 
substantial evidence of this, and in fact the resultants for 
twenty or thirty years, or three sun-spot periods, would be 
needed in order to fully establish any such connection. 

The extreme oscillations of the annual resultants from year 
to year during the decade in question are shown in Table 3 for 
each of the stations, and the general character of each oscilla- 
tion and of the progressive motion is also stated therein. 

In the preceding work I have employed complete sets of 
twenty-four observations daily, thereby eliminating any pos- 
sible effect of the diurnal variation of the wind and securing 
perfect comparability in this respect for all the stations. But 
in order to study the possibility of a secular periodicity in the 
annual resultants, I have selected Key West as a station that 
is probably subject to less irregular variation than any other 
on the list in Table 2, and have computed for it the annual 
resultant for each year from 1873 to 1900. The results are 
given in Table 4, as also in fig. 2. Owing to changes in the 
hours of observation, these resultants may not be strictly com- 
parable; in fact, the whole series is broken up into the follow- 
ing sections: 1873-1886, observations at 7 a. m., 2 p. m., and 
% p. m., Key West meridian time; 1887-88, observations at 7 
a. m., 3 p.m. 10 p. m., seventy-fifth meridian time; 1889-90, 
observations at 8 a.m. and 8 p. m., seventy-fifth meridian time; 
1891-1900, from anemograph records hourly, on seventy-fifth 
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TABLE 2.— Resultant directions of wind. 


Station. 1891. 1892, 18953, 1894, 1895, 1896. 1897. 1898. 1899, 1900. 
| 
ao @Geie Fale Baie Bala Maia Maia Bea Aiea 
City, Mo... @ Wale Bale Male Baie Bale BWaje je ale a 
@ SM 1G Sale 4 on. le. linje nie | 12 n./ e. 8 
w. w. 18 n. | w. 15 | Ww a TR Bain ws w. w. 2 w. 2 
Salt Lake City, Utah..... Main Beals Meals Fels Beals dels 4 e. | 8. 54 
| | 
Montreal, qlue ..... w. 0 s 6H = w. aiw. 4n.iw. as. | w. os w. 34 8. w. 34 
Father Point, Qlue ....... G@aiv. w. iw w Sniw. 9 | w. jw. 4s) w. 15 8 
*Report incomplete. + Doubtful. 


meridian time. In order to get some idea of the effect of using Minimum, 1867.2; maximum, 1870.6; minimum, 1878.9; maxi- 
twenty-four hourly observations instead of two or three, have mum, 1883.9; minimum, 1889.6; maximum, 1894.1; minimum, 
for the years 1895-1899 computed the resultants for two ob- 1901.5. There is no apparent causal connection between these 
servations per day, 8 a.m. and 8 p. m., standard time, with the dates and those of the extreme deviations of the resultant 
following results: 1895, BE. 15° N; 1896, E.12° N.; 1897, E.6°.N.; winds at Key West. 

1898, E. 4° N.; 1899, E. 16° N. By comparing these with the In order to extend the investigation to another supposedly 
resultants given in Table 4, it appears therefore that the re- quiet region, I have also computed the resultants of all winds 
sultant of 8 a. m. and & p. m. is almost uniformly 4° farther observed in the Bermudas during the years 1889-1900. The 
north than the resultant of twenty-four hourly observations. resultants are shown in fig. 3, from which it will be seen that 
This small constant difference will not affect the general result the range of direction has been unexpectedly great, viz, from 
deducible from Table 4 and tig. 2, viz, that the annual result- west 75° south, in 1895, to west 1° south, in 1898. Here again 
ant winds at Key West fluctuate in a systematic manner, having I could use but a few observations daily instead of hourly 
been farthest north of east at about 1873.0, 1877.5, 1886.0, records, but I see no reason to doubt the general accuracy of 
1895.0, and 1899.5. The average of these extreme northerly the result, and this great range occurs without special con- 
resultants is about B.14° N. The annual resultants have been nection with either a maximum or minimum of sun spots. 


farthest south about 1875.5, 1880.0, 1892.0, and 1898.0. The In order to compare the wind resultants at low stations with 
average of these extreme southerly annual resultants is about those that obtain at the highest stations, I have computed the 
1° south of east. resultants for Mount Washington, 1877-1886, and Pikes Peak, 


The maxima and minima of Wolfer’s sun-spot numbers are 1876-1887. The results are shown on fig. 4. Of course, these 
published in the Monraty Wearner Review for April, 1902, and computations have been based entirely upon tridaily observa- 


we quote the dates from page 176, as follows: tions; but this can not alter the general conclusion that when 
1873 | 1874 | 18TH | iste | us77 | iste | 1879 | 1880 | rast | 1882 | 1888 | 1384 | 1885 | 1886 | 1887 | 1888 | 1889 | 1800 | 1801 | 1892 | 1893 | 1894 | 1895 | 1896 | 1897 | 1898 | 1899 | 1900 
27 +4 -4+-4 
2r 
pa 4 oad 
Iv 
46 4 
\ 
a a 
bed 


Fig. 2.—Davis’s resultants of all observations of winds at Key West, Fla. 
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the resultants are most northerly at one station they are most 
southerly at the other and vice versa. 

The remarkable relations revealed by these tables and charts 
show that the natural relations of the winds are complex and 
still obscure. I see no indication of a sun spot nor of a lunar 
influence. To what natural laws or combinations of laws are 
we to attribute these variations in the annual resultants ? 
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Fic. 3.—Resultants of all observations of winds at Bermuda. 


TABLE 3.— Ranges of annual reaultants in the United States and Canada. 


8 Variation of resultant from east or west, Ls 
= 
sic ons 
Bismarck, N. Dak....... Regular... e. 41 n. 1892 w. 53 10 1895 78 n 
Boston, | 18996! w. 1804 13 n 
Buffalo, Irregular. w. 40 1891 8s. 1895 32 n. 
GP w. 1891 ow. 5 1897 69 
Cleveland, Ohio........ Regular... w. 81 s, 1895 w. 45s. 1892 36 
Cincinnati, Ohio. e. 68 s. 1891 w. 68 8. 1897 49 n. 
w. 30 1898 w. 3s, 1891, 1895 27 
Irregular. w. 85 1897 |e. 7s. 1892 88 
Rastpost, Be... w. 20 1895 ow. 3s. 1898 om, 
Galveston, Tex......... Regular...) e. 61 s. 1896 37 s. 1900 24) pn. 
Havre, Mont............ Irreguiar w. 22 n. 1893 w. 1898 23 
Kansas C e. 86 1897 |e. 1898 86 on. 
Key West, Fla........../.... e. 26n. | 1877 e. 1875, 1898 | 
New Orleans, e. 58 8. 1899 |e. 5s, “1894 os, 
New York, N.Y. — Re gular... w. 28 n. 1809 | w. 4, 1897 48 n. 
Philade ‘Iphia, Irregular . w. 39 n. 1893 w. 14 n. 184 2) 
w. 30 n. 1899 w. 48, 1804 55 
Portland, Oreg.........|...- do ..... w. 44s. 1899 ow. 5 1895 58 
St. Louie, Mo... Regular. 8, 1897 ss. 8. 
w.72 s, 1894 | w. 2s, 1898 70) on. 
Salt Lake City, Utah.... Irre, gular. e. 86s, 1898 18 s, 1893 68 
San Diego, Cal...... w.33 n.| 1897 w. 6 1892 on. 
San Francisco, Cal......... w. 47 2s. 1897 45) 
Santa Fe, N. Mex......./.... e. 55s. 1899 19 1892 « 
Savannah, Ga........... Ww. 1806) ww. 22 1900 a. 
Washington, D.C.......| Regular...) w.45 mn. | 1897) w. 10 s, 1599 6 
Johns, N. F.........| Irregular. w. 63 n. | 1892) w 1900 
Sydnee, dened w.39s. | 1892) w. 2s 1898 47 n 
Father Point, Regular... w. 23 n. 1892 1898 738) 
Irregular. w. 46 n 1896 w. 1895 
Montreal, (Quue..........| Regular... w. 40 s, 1891 w. 4n 1896 4) s 
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The locations of the general areas of high and low pressure 
or the general trend of isobars at any time has a definite influ- 
ence on the winds of that date; so, also, these resultants have 
some relation to the annual or normal isobars; but the out- 
standing discrepancies are still very great. The primary con- 
sideration in explaining these must be the permanent location 
and influence of the continents and oceans and the temporary 
influence of the areas of high and low pressure that move 
about just enough to justify their being known as subperma- 
nent tropical areas. The effect of the diurnal land and sea 
breezes and the annual monsoon winds seems to be inap- 
preciable. 


1876| 1877 | 1878) 1879} 1880 | 1881 | 1882 | 1883) 1884) 1885) 1886/1887 


New. 

= 


= 


Fig. 4.—Resultants of all winds at Mount Washington and Pikes Peak. 
TABLE 4.—Key West resultants. 


A, 


Direction Direction Direction 


Year. Year. Year. 
e e in 1803 ‘ 7 n.* 
49... e n. ces east. 
1880. . |e im, || e. 12n.® 
1881... e. 15 n. 1891 


* The resultants for 1891 1900 are those deduced from the hourly observations. 


THE CLIMATOLOGY POWER OF PORTO 


By WM. H. ALEXANDER, Observer, Weather Bureau, dated December 29, 1902. 


The climatology of Porto Rico is, in several respects, un- 
known and the island is therefore to some extent a new 
meteorological field. It is certainly a most inviting one to the 
student of tropical meteorology, as it presents in a small space 
many of the most interesting problems. It possesses a singu- 
larly peculiar topography which creates surprising local cli- 
matic differences. Analogous differences moreover characterize 
more or less the geological structure, the composition of the 
soil, the flora, and the hydrography of the island. For in- 
stance, the island, small as it is, has a range in the extremes 
of precipitation (that is, the difference between the amounts 
of greatest and least precipitation at different places) almost 
if not quite as great as is to be found in the whole of the 
United States. These differences are so pronounced and im- 
portant that they can not be ignored when considering the 
agricultural possibilities and water resources of the island and 
must be taken into account in all problems relative to irriga- 
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tion and the construction of highways. Each locality has its 
own peculiarities and possibilities and must be studied inde- 

ndently in order to arrive at a safe working knowledge upon 
which to launch a new enterprise. General statements as to 
climate, soil, flora, and hydrographic conditions are often mis- 
leading and wholly inadequate for either business or scientific 
purposes, and the sooner exact data are available the sooner 
may we expect to see the development of the island go for- 
ward by the successful establishment of new enterprises. 

In recognition of these peculiar conditions and in the hope of 
securing for and presenting to the public fuller and more exact 
information relative thereto, the Chief of the Weather Bureau 
has just authorized some special work in the collection of all 
information possible, both new and old, bearing on the clima- 
tology of the island and its relation to crops, hygiene, water 

wer, commerce, and other matters of public interest. Intro- 
ductory to this work, the results of which will be published 
later, and more especially to that part relative to the water 
resources of the island, it may be well to make a few observa- 
tions in regard to its topography and rainfall. 

In form, the island of Porto Rico is strikingly rectangular, 
the greater axis lying almost exactly east and west. The aver- 
age width of the island is about 35 miles, and the average 
length about 105 miles. The area is, therefore, about 3,670 
square miles. This, of course, is exclusive of the smaller de- 
pendent islands such as Vieques, Culebra, and others. The 
orography of the island constitutes its most striking and im- 
portant characteristic. The mountains are not very high, but 
almost the entire surface of the island is covered with moun- 
tain peaks of varying heights and shapes, apparently without 
order or system as to arrangement. In places these mountains 
meet the sea with such abruptness that there is not room for 
even a driveway between mountain and sea, and in no place is 
there a marginal coast of considerable breadth. Notwith- 
standing this apparently confused and indiscriminate arrange- 
ment of the mountains, there is indeed a well-detined water- 
shed dividing the island into two unequal portions. This divide 
extends from the southwest corner of the island eastward, 
closely parallel to the southern coast line and from 10 to 15 
miles from it until within the vicinity of Guayama it approaches 
even nearer to the coast and then trends northeastward as does 
the coast line finally culminating in the highest peak on the 
island, El] Yunque. This dividing ridge varies in height from 
2,500 to 3,670 feet, and is made up of several sections, each 
having its own name. It will thus be evident that about one- 
third of the island is situated to the south of this divide and 
two-thirds to the north. The southern slope is necessarily very 
abrupt while the northern is more gradual. Both are broken 
up into innumerable hills and mountains with as many streams 
between, giving to the island a truly rugged aspect. It may 
help to a proper appreciation of the mountainous nature of the 
interior to know that there are in Porto Rico between 1,200 
and 1,300 streams having names and of these about 30 are true 
rivers, many of them having magnificent waterfalls, especially 
those on the northern slope. Thus the island is divided hy- 
drographically into two distinct sections: one lying to the east 
and south of the watershed, where the rivers are short and the 
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velocity of their waters very great. The rivers of this section 
vary in length frem 5 to15 miles measured along their stream 
beds. The other section lies to the north and west of the di- 
vide and has longer rivers with larger basins. Here the rivers 
vary in length from 35 to 40 miles. These rivers are often 
very precipitous in their descent, especially for the first few 
miles below their sources where they frequently descend from 
1,000 to 2,000 feet within less than 10 miles. Naturally, there- 
fore, one would expect to find not a few magnificent waterfalls 
of great power and beauty. The possibilities of these falls as 
sources of power and for other purposes certainly merit a more 
thorough investigation than has heretofore been accorded them. 

Porto Rico lies well within the northeast trade winds, which 
blow with great constancy throughout the year, and owing to 
the peculiar relation of the topography of the island to these 
winds, we find that the hydrographic divisions answer also for 
climatological purposes, the essential and determining causes 
being practically the same. Given, therefore, a thorough 
knowledge of the topography, one is at once in possession of 
a key to the peculiar distribution of the rainfall over the 
island. Under existing conditions, the east and north sides 
of the divide must receive by far the greater rainfall and the 
south and west sides the less. The records abundantly con- 
firm the correctness of this statement. The heaviest rainfall 
in Porto Rico occurs in the neighborhood of Luquillo in the 
northeastern part of the island. There the annual fall amounts 
to about 150 inches. A fall of 100 inches or more at stations 
situated on or near the watershed is of common occurrence. 
Along the northern slope and especially near the coast the fall 
is much less, the average for a north coast station being about 
55 inches. That portion of the island south and west of the 
divide receives still less rainfall. Not only so, but the fall 
seems to be more or less erratic, often resulting in severe 
droughts and rendering irrigation indispensable. It is thus 
seen that Porto Rico has wet and dry sides, more pronounced 
than its so-called “wet and dry seasons.” The effect of this 
difference in the rainfall is at once seen by contrasting the 
truly tropical luxuriance of the vegetation on the north side 
with the barren hills and semiarid slopes on the south side. 
The dry stony river beds of the south side are also in marked 
contrast to the overflowing, bounding streams on the north side. 

As above intimated, there exist in Porto Rico some inter- 
esting and-seemingly valuable waterfalls. Among the best 
known and perhaps the most important, we may mention the 
following, viz; 

Salto de Rio de la Plata, near Comerio; Salto Rio Blanco; 
Salto Morones, in Arecibo River, near Utuado; Salto Maldo- 
nado, in Arecibo River; Salto Sanchez, in Arecibo River; Salto 
Palmieri, in Arecibo river; and Salto Paso Palma, in Yayuya. 

A franchise has just been granted for the development of the 
first-mentioned fall, the object being to utilize its power to 
operate a railroad from Catano to Ponce. Promoters are also 
investigating some of the other falls with a view to their de- 
velopment for electrical plants and other purposes. We hope 
soon to be able to present some details as to the size of the 
above-mentioned falls, their available power, and other informa- 
tion relative thereto of value to engineers and agriculturists. 


NOTES AND EXTRACTS. 


TROMHOLT’S CATALOGUE OF NORWEGIAN AURORAS. 


No one has labored more faithfully to elucidate the problem 
of the aurora than Dr. Sophus Tromholt of Rostock, Norway, 
who died April 17, 1896. 

Among his most important works was that done when he, in 
1882-83, personally occupied a station at Koutokeino, in Fin- 
mark, Norway, in order to study the auroras observed by the 
Norwegian party at Bossekop, Norway, and the Finnish party 
at Sodan-Kyla. Tromholt was about 66 miles south of Bosse- 


kop, and 190 miles northwest of Sodan-Kyla, and observations 
of the auroras were made at all three stations at prearranged 
moments of time for the express purpose of determining their 
altitudes. The results of these special observations have as 
yet been only partially published. 

In Petermann’s Mittheilungen, 1892, Vol. XX XVIII, Trom- 
holt published a preliminary report on two important works 
that he then had in hand, namely, a complete catalogue of 
the observations of auroras, as recorded by Norwegian ob- 
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servers since the year 1594, with special descriptions of the 
more important auroral displays and a general analysis of the 
reports. As itseemed likely that there would be a long delay 
in the publication of this important work, the summaries 
given by Tromholt in this preliminary communication were 
extremely welcome. My personal interest in the matter even 
led me to offer to supervise the publication in America of the 
original work, since the author had failed to find a publisher in 
Europe, but his early death closed our negotiations in this 
respect and it appears that his manuscript was subsequently 
given by his widow to his friend J. Fr. Schroeter for the purpose 
of publication in Norway, if possible. This desire has now 
been realized, and the publication at the joint expense of the 
Academy of Sciences at Christiania and the Fridtjof-Nansen 
Fund, as recommended by Professor Dr. Mohn, is a valuable 
addition to our knowledge of the aurora borealis. 

This volume is a quarto of 422 pages of text besides the pref- 
ace. In addition to the preface by Schroeter, there is also one 
prepared by Tromholt, from which we learn that he began the 
work of making this collection in 1879 and did not shrink from 
the great labor of examining general historical and archieo- 
logical works, public and private libraries, and the archives of 
about a dozen public institutions, including the university 
library at Leipsic. Especial attention was given to Norwegian 
newspapers. In all cases the complete records of details were 
copied. The dates are always reckoned, as in astronomy, from 
noon to noon; the four subdivisions of Norway are: I, north 
of 68° 30°; II, between 68° 30’ and 65°; III, between 65° and 
61° 30°; IV, south of 61° 30° The total number of stations 
from which observations have been gathered is 216 and the 
total number of sources of information referred to in the cata- 
logue is about 300. 

Under the editorship of Schroeter, the material collected 
by Tromholt has been judiciously sifted and apparently noth- 
ing has been published that is not a distinct addition to exact 
knowledge. Especially must we approve of Schroeter’s good 
judgment as an editor in restricting the publication of detailed 
descriptions, partly because so many are given in the publica- 
tions of the International Polar Research, 1882-83, by ex- 
pert physicists that nothing more would seem to be necessary; 
partly because there is abundant reason to think that the same 
aurora presents different aspects to observers a few miles 
apart, so that the mass of details must be useless until we un- 
derstand more about the location and origin of the phenomena. 

The list of auroras (Catalogue D) begins with September 
27, 1594, and ends with April 22, 1878, covering 310 pages, 
and giving about 9 000 observations on nearly 6 000 different 
auroral dates. For each date is given the age of the moon, 
the place and time of observation, a few words of description, 
and a reference to the source of information. In the second 
section, special descriptions are given of suspected auroras, 
from 1550 to 1569, and of auroras proper from 1739 to 1878. 
In the third section, Table A gives the monthly and annual 
sums of the days on which auroras were observed somewhere 
in Norway. The auroral year, like the snow year, is reckoned 
from July to June, inclusive. The annualsums are then trans- 
formed into smoothed numbers by the formula 1/10 (a4 + 26 + 
4e + 2d +e). The annual sums are also given for each of the 
four sections into which the author subdivides the area of 
Norway. On page 352 these annual sums, from 1761 to 
1878, are combined into one total, representing the monthly 
distribution of 5 891 days with auroras. This computation is 
given for each of the four subdivisions, as well as for all Nor- 
way. The monthly sums are also converted into comparable 
percentages by reduction to a uniform summation of 1 000, 
whence it appears that in the northernmost division of Nor- 
way the annual periodicity shows a maximum at the winter 
solstice, whereas in the southernmost section two maxima occur 
corresponding to the equinoxes. Therefore, in the northern 
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portion of Norway the annual periodicity is of the same char- 
acter as in the arctic regions generally. The annual period 
prevailing in the southern division of Norway is similar to that 
found in all middle latitudes. A combination of all the records 
of Tromholt for Norway, and Rubenson for Sweden, is given on 
pages 353-414, for the years 1722, March 4, to 1878, April 22. 
The study of the geographical distribution of these observa- 
tions shows again a maximum in January in the northern re- 
gions, and maxima about September 21 and March 21 in the 
southern regions. 

In the third part of the volume Schroeter has presented us 
with a new and complete recomputation of the preliminary 
discussion found among the papers of Tromholt, so that the 
figures differ somewhat from those published by the latter in 
Petermann’s Mittheilungen. Especially has he omitted the 
attempt to investigate the apparent periodicity of the aurora 
due to the obscuration by the varying brightness of the moon, 
since such an investigation can not lead to any satisfactory re- 
sult, unless the cloudiness of the sky has been recorded uni- 
formly throughout many lunar months. For the same reason 
the study of the annual periodicity must be omitted, but we 
do not at first see why a similar argument would not hold 
good against the investigation of the sun-spot period which 
Schroeter hasundertaken. Notwithstanding the imperfections 
of his data, Schroeter concludes that the results for Norway 
are in general quite parallel to those deduced by Rubenson 
from the observations in Sweden. 

It is not likely that this great work of Tromholt’s, taken in 
conjunction with its predecessors, exhausts all accessible Euro- 
pean records, but it goes a long way toward preparing fora 
renewal of the comprehensive studies of the geographical and 
chronological distribution of auroras that were initiated by 
Fritz fifty years ago.—(. A. 


MARYLAND CLIMATOLOGY. 


Dr. O. L. Fassig communicates to the Library of the 
Weather Bureau copies of the short paper on the climate of 
Cecil County, Md., just now published as a part of the volume 
of the Maryland Geological Survey on the Geology of Cecil 
County. A third pamphlet on the climate of Garrett County 
is now in press. A similar report on Allegheny County was 
published in 1900. The plan is to take up each county of the 
State in turn and tabulate and discuss all the meteorological 
observations that have been made at any time in the history 
of the county, but especially those made under the auspices of 
the Smithsonian Institution, 1848-1873, the Weather Bureau, 
1870-1902, and the Maryland State Weather Service, 1896— 
1902. The expense of publication is met by the Maryland 
Geological Survey. Each climatic sketch forms a chapter in 
the volume on the geology of the respective counties, In this 
way the local peculiarities of each portion of the State will 
be thoroughly presented. 

Cecil County is in the extreme northeast section of the State 
of Maryland. Its surface is most gently undulating with a 
general elevation of about 300 feet, but occasionally rising to 
500. The tide waters of Chesapeake Bay penetrate every por- 
tion of the southern part of the county. The principal records 
discussed in this pamphlet are those of Woodlawn from 1865 
to 1875, inclusive, at which station the maximum temperature 
of 100° occurred once, in July, 1868, and the minimum tem- 
perature of —10°, also once, in January, 1873. The maximum 
monthly precipitation was 11.81, in August, 1874, and minimum 
monthly was 0.36, in October, 1875.—C. AL. 


WEATHER BUREAU MEN AS INSTRUCTORS. 


Mr. J. R. Weeks, Observer, United States Weather Bureau, 
Macon, Ga., reports that he gave an informal lecture on the 
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instruments and work of the Weather Bureau to the class in 
physical geography of the high school in that city on Novem- 
ber 4. : 

Mr. Charles Stewart, Observer, United States Weather Bureau, 
Spokane, Wash., reports that on March 21 he addressed the 
pupils of the Spokane High School, on Weather Changes and 
their Causes. On April 21 and 22 the pupils visited the 
Weather Bureau station and were instructed in the nature and 
use of the apparatus and in other matters connected with 
meteorology. 

Mr. J. B. Marbury, Section Director, Atlanta, Ga., writes, as 
follows: 

On November 13 of this year I delivered a lecture to a class at the 
Boys’ High School in this city. My subject was ** The Weather and the 
science of forecasting.”"’ My talk was mainly a preface to others that I 
have promised to give from time to time as my duties will permit. Much 
interest was shown in my remarks, which the teacher has since informed 
me made a deep impression upon his class. The inereasing interest 
shown in the Bureau is, I think, largely due to the lectures and talks 
given from time to time by the various Weather Bureau officials through- 
out the country. 


SAMUEL B. PFANNER. 


In the death of Observer Samuel B. Pfanner, which occurred 
at Toledo, his native city, on November 2, 1902, the Weather 
Bureau sustains the loss of a faithful and efticient member of 
its observing force. Mr. Pfanner was born May 31,1852. He 
entered the Weather Service September 2, 1890, and performed 
duty at Chicago, Il, Cincinnati, Ohio, New Orleans, La., San 
Antonio, Tex., and Toledo, Ohio. Recently, his health failing 
him, his transfer to Phoenix, Ariz., was promptly arranged for 
at his request, but his illness took a sudden change for the 
worse, and he died before he could execute the official orders 
for his transfer which he had received.—D. J. C. 


AUSTRALIAN DROUGHTS AND THE MOON. 


Mr. H. C. Russell, Director of the Observatory at Sydney, 
New South Wales, has published in the Journal and Proceed- 
ings of the Royal Society of New South Wales, for the year 
1901, a memoir on the relation of the moon’s motion in decli- 
nation and the quantity of rain in that colony, in which the 
author concludes “that rain is clearly shown to come in abund- 
ance when the moon is in certain degrees of her motion 
south; but when the moon begins to go north then droughty 
conditions prevail for seven or even eight years. This phe- 
nomenon repeated for three periods of nineteen years each 
constitutes a marvellous coincidence such that there must be a 
law connecting the two phenomena.” 

The influence of the moon on the weather is a matter that 
will not be downed by the exercise of any amount of common 
sense. According to the most ancient notions, the moon ought 
to have and must have a controlling influence in excess of the 
sun's, and every one who seeks to demonstrate its power is liable 
to become infatuated with the study. The moon has so many 
variations north and south of the equator, north and south of 
the ecliptic, to and from the earth, from new moon to full 
moon, conspiring with the sun and opposing the sun, that it 
does seem as though one ought to be able to make its period- 
ical oscillations agree with some of the many variations in the 
aspect of the weather. However, we know of but one relation 
between the moon and the earth’s atmosphere that can be said 
to have been settled upon a rational basis and that is the mat- 
ter of atmospheric tides. Laplace stated that the semidiurnal 
lunar tide in the atmosphere ought to amount to about 0.003 
inches of barometric pressure for equatorial stations, and this 
agrees with the results of observations carried on at Batavia, 
Java. His formule also showed, although we believe he did 
not state the fact, that as the moon moves north and south of 
the equator monthly, there ought to be a fortnightly tide, or a 
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general pull of the atmosphere southward for two weeks and 
northward for two weeks. This we believe was first demon- 
strated as an observable quantity by A. Poincaré, a civil engineer 
of Paris and a member of the Meteorological Society of France. 
From his articles published by that Society in 1885-1888, we 
learn that the average barometric pressure on parallels of lati- 
tude around the whole globe, as measured on the International 
Maps published by the United States Weather Bureau, give 
the following results: The pressure on latitude 40° minus that 
on latitude 10° is + 1.88 millimeters when the moon is in the 
extreme south and + 4.82 millimeters when the moon is in the 
extreme north. The normal difference is + 3.35. This indi- 
cates that when the moon is furthest north there is a slight 
accumulation of atmosphere in the Northern Hemisphere, 
amounting to an increase of 1.47 millimeter, or 0.06 inch of 
pressure on the parallel of 40°. 

Now, all lunar phenomena go through rather rapid periodic 
changes. What happens in one part of a lunar month is off- 
set by an opposite effect in the other half of that month, or 
what happens at the time when the sun and moon conspire is 
offset by an opposite effect a few months or years later when 
the sun and moon oppose each other. When the moon is far 
south and begins to go north, according to Mr. Russell, 
droughty conditions prevail and continue for seven or eight 
years. But the strange part is that the moon begins to go 
north from her extreme southern position every month without 
exception, not only just before the seven or eight year drought, 
but during the whole of that long period, and continues to do 
so during the whole of the succeeding rainy period. How can 
her beginning to go north be rationally supposed to be a basis 
for predicting droughts in one case and rains in another? 

But if we lay aside all these vagaries about the moon, and 
recognize Mr. Russell’s meteorological induction that droughty 
conditions do prevail for seven or eight years in Australia, fol- 
lowed by years of rain, and that this cycle of droughts and 
rains has been repeated about three times since 1840, then, we 
have a fair observational basis upon which to build a rational 
explanation. Now, this periodicity, or rather the irregular 
succession of good seasons and bad seasons is a fact recognized 
in every portion of the world. We have also enough data to 
show that in most cases a drought in one portion of the 
globe is accompanied by rains in other portions, and that the 
regions of excess and deficiency of rain move over the surface 
of the globe month by month and year and year. They do not 
move in courses so nearly parallel as to justify long range 
predictions any more than do our storm centers, but the move- 
ments are certainly governed by laws, and we can begin to 
generalize as a first step in the process from induction to de- 
duction. For instance, floods in the upper Nile, due to rains 
in the highlands of central Africa, mean that an unusual pro- 
portion of moisture has been taken from the southeast trade 
wind current, and that, therefore, when that has turned north- 
eastward over the Indian Ocean, and has become the southwest 
monsoon of India, it will bring droughts over the western por- 
tion of that country. A drought in New South Wales, or on the 
southeast side of Australia, means a deficiency in the easterly 
winds blowing on that coast, and especially so in the rainy 
season, or December, January, February, and March. But 
this means that the great area of high pressure over the Indian 
Ocean at latitude 30° south has been pushed farther west than 
usual, or in other words that the general circulation of the at- 
mosphere in that region has been disturbed. Now, such a dis- 
turbance, continued over several months or even years, can 
hardly be produced by the rapidly changing moon; it might 
be due to secular changes in the quantity and quality of the 
solar heat, but is most of all, likely to be simply the result of 
accumulations of pressure, temperature, and moisture in vari- 
ous portions of the earth’s atmosphere. Australia has about 
the same area as the United States, but lies on the average 
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about 15° nearer the equator. This latter feature gives it soil 
temperatures and monsoon influences similar to those that pre- 
vail in northern Africa, so that it may itself produce an appre- 
ciable disturbance of the general circulation in the southern 
half of our atmosphere. But the principal cause of the 
droughts in Australia and India is undoubtedly to be found 
in the changes going on periodically in the relation between 
the general atmospheric pressure and resultant circulation in 
the south and in the north, or between Cape Colony and Aus- 
tralia, China and eastern Siberia. In this large portion of 
the globe a system of circulation prevails that is affected 
but comparatively little by what goes on to the west of it and 
north of it. A large quantity of air enters into this region 
from the Antarctic Ocean and passes out of it as the south- 
west monsoon of southern Asia to eventually become the west- 
erly winds of the North Pacific. We may, therefore, look for 
some connection by this roundabout way between the droughts 
and rains of Australia, or southeastern Asia, and those of 
northwestern America.—(C. A. 


SHADOW BANDS; SCINTILLATION ; INTERFERENCE 
BANDS. 


Among the optical phenomena observed in the atmosphere the 
shadow bands seen on the ground during total solar eclipses 
just before the beginning and just after the end of totality have 
excited considerable attention. During the total eclipse of 
May 28, 1900, they were made the special subject of investiga- 
tion in connection with Weather Bureau work, as it is highly 
probable that they originate in the earth’s atmosphere. It is 
very rare that there do not exist in the atmosphere ascending 
and descending currents of air, which may be on a very minute 
scale as well as on a large scale. We conceive of the atmosphere 
as filled with minute masses of smaller density slowly ascend- 
ing amidst equally minute descending masses of greater density. 
This mixture of rarer and denser portions produces in general 
a loss of light and a diminution of sound, which we know under 
the familiar name of heat-haze and acoustic opacity, respect- 
ively. Another effect is perceived when one views a minute 
source of light, such as a fixed star, and notices that it is 
apparently wobbling in all directions irregularly. This is un- 
doubtedly due to the irregular refractions of the ray of light, 
which is bent out of its course by having to pass through so 
many curved surfaces separating the masses of warm air from 
those of cold air. In addition to refraction, the ray of light 
is also subject to prismatic dispersion, and the star is seen to 
oscillate in color from blue, through green and vellow, to red, 
especially when it is low down in the horizon. The existence 
of this mixture of small masses of air having different degrees 
of refracting power is also very prettily shown when we look 
at a white surface illuminated by a bright point, such as the 
electric light. In this case we see the white surface, not of a 
uniform tint, but spotted all over with dark and bright patches, 
which are in constant motion corresponding to the movements 
of the mixed cold and warm currents. 

During the progress of a total eclipse the sun’s disk is for 
a few minutes before and after the totality reduced to an ex- 
ceedingly thin, bright circular arc, whose light throws upon 
a bright wall, or a white sheet laid upon the ground, visible 
shadows perfectly analogous to those just referred to as cast by 
the electric light; the principal differences arise from the fact 
that the eclipse happens during the warmer daytime and that 
the sunlight comes froma considerable angular altitude, whereas 
in the electric light we observe during the cooler night-time, 
and the beam of light is nearly horizontal and passes through 
only a small thickness of the lower air. If there were minute 
waves on a horizontal surface separating two strata of air at 
some distance above us, then the sunlight refracted at this 
wave surface would produce simple bands of shadow on the 
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ground analogous to the shadows of the ascending warm air, 
This is a possible phenomenon, but not one that is likely to 
occur without being combined with the more important phe- 
nomena due to ascending currents analogous to waves in a 
vertical plane. To these combined horizontal and vertical 
waves we owe the phenomena of scintillation that have been 
most patiently observed by Montigny, in the hope of deriy- 
ing therefrom some additional knowledge of the conditions 
prevailing in the upper air. But the investigations made, by 
means of the scintillometer, and especially the complete expla- 
nation by Exner and Pernter, of the origin and nature of 
scintillation have shown that but little of any value to dynamic 
meteorology can be expected to be derived from this study, 
although it is important to astronomy. The eclipse of May, 
1900, added considerably to the observational data on the 
shadow bands or the dark fringes, as they are sometimes 
called. Among the articles written on the subject we note 
one by G. Johnstone Stoney in the Monthly Notices of the 
Roval Astronomical Society, vol. 60, p. 586. A memoir by 
Sefior V. Ventosa, Astronomer at the Madrid Observatory, is 
summarized on page 86, vol. 62, 1900, of the English journal 
Nature, as follows: 

The examination of the observed facts appears to support the view 
that these shadow phenomena are not diffraction fringes bordering the 
actual shadow of the moon, but are produced in the body of our own 
atmosphere and are affected by the direction of the wind. 

Sefor Ventosa has been occupied for some time in studying the eur- 
rents in the higher regions of our atmosphere by observing the undula- 
tions round the sun and stars with a telescope, and thinks that these 
upper atmospheric currents may possibly have some bearing on the ques- 
tion of the eclipse shadow bands; the movement of these higher portions 
showing through the quieter lower strata, and being rendered visible on 
account of different refractive powers. He thinks it would be useful to 
determine the velocity of these currents by anemometers at various alti- 
tudes, and also to observe the undulations round the limb of the sun at 
the time of eclipse, comparing them with the shadow bands in direction 
and veiocity of movement. To ascertain if any experimental illustration 
of this hypothesis could be presented, he states that bands may be pro- 
dueed by passing diffused light reflected from a sheet of corrugated glass 
through a circular aperture representing the sun, over which an opaque 
disk, representing the moon, is made to slide. When the segment left 
uneovered is about 5 mm. in width, alternate bright and dark bands can 
be observed on a white screen held near, if the length of the segmental 
opening is approximately parallel to the undulations of the glass; but if 
at right angles they entirely disappear. * * * This hypothesis shows 
the advisability of recording the direction and velocity of the wind during 
eclipses. 

The subject of the shadow bands has been especially con- 
sidered by Prof. F. H. Bigelow in the third chapter of his 
Eclipse Meteorology and Allied Problems. On page 57, after 
the collation of observations at many stations, he says: 


The direction of the cusps of the visible are of the sun and the diree- 
tion of the shadow bands are generally parallel to each other, and this 
direction varies distinctly between the center of the path of totality and 
the edge of the path, yet, keeping up the same parallelism. These two 
geometric facts are practically decisive in regard to the origin of the 
bands * * *. We, therefore, dismiss the diffraction theory from 
further consideration. We are, therefore, brought to conceive of the 
umbra [or central blackest portion of the moon's shadow | as surrounded 
by semiopaque rings * * * of such a character that the ereseents 
of the sun’s disk will cast down images upon the ground through a fliek- 
ering and wavy medium. The width of the bands was found to be on the 
average 1.37 inches before totality, and 1.21 inches after totality; the 
widths of the bright spaces were 2.15 inches before and 2.24 inches after 
totality. 

Owing to the irregular refractions of sunlight passing 
through a mixture of small masses of warm and cold or dry 
and moist air, the air must contain an immense number of small 
beams of light slightly inclined to each other and some of 
these produce what are known as optical interference. This 
subject is explained fully in all treatise on physical optics (see 
also Watson's text-book of physics). Interference is the cause 
of numerous well-known phenomena, such as the colors seen on 
irridescent mother of pearl and the magnificent ruled gratings 
of Rowland; also the so-called colors of thin plates seen in 


Novemper, 1902. 


soap bubbles or between plates of glass when pressed to- 
ether and in films of oil on water. The diffraction rings seen 
about a bright light when viewed through a dusty atmos- 
here, or through a very narrow slit are also cases of optical 
interference. 

In geveral we may say that when a wave of light has just 
arrived at any surface every atom of that surface is at that 
moment just beginning its minute vibration that produces in 
the human eye the effect called light. Each of these atoms 
not only oscillates to and fro, but also sets in motion the atom 
next in front of it, with, however, an appreciable lag in time. 
From each atom there proceeds a series of oscillations such 
that all atoms at the same distance from the initial one just 
begin to move at the same moment. The distance between 
two atoms that are in the same phase of motion is the length 
of a wave of light. The atoms that are just beginning to move 
in the same direction at the same moment make up a wave 
front. The vibrations proceeding from the atoms in a wave 
front often interfere with each other. Two beams of light in- 
clined at a small angle to each other may produce brightness 
in some portions of the region where they interfere with each 
other and darkness in another portion, so that the whole space 
may be filled with alternating bright and dark regions. If 
the beams are stationary, then, these bright and dark patches 
will also be so, but if the beams are moving or flickering the 
dark patches will have corresponding motions. Analogous 
quiet patches are observed when waves of water or of sound 
interfere with each other. 

If we look through a very perfect telescope at a bright star 
we shall see the flickering movements peculiar to the beams of 
light passing through the earth’s atmosphere. If we pull the 
eye piece of the telescope forward, so as to convert the sharp 
image of the star into a large circular blurr, we shall obtain 
virtually a small image of the condition of affairs. If the glass 
is imperfect, we shall see its imperfections. If the air, either 
of the atmosphere beyond the glass or within the tube of the 
telescope, has any imperfection as to homogeneity, we shall 
see its effect, since it will produce slightly convergent rays 
of light, and resulting interferences, and we shall see bright 
and dark spots or bright and dark bands covering the surface 
of the lens. As these atmospheric imperfections are usually 
in motion, either horizontally with the wind, or vertically, be- 
cause of temperature or irregular eddies, therefore, the bands 
and spots will appear in motion across the lens. It would not 
be fair to consider this motion as an indication of the direc- 
tion of the wind unless we are sure that it is caused by the 
wind only and is not affected by any vertical convection. 

The frequency of the oscillations of the beams of light is 
best studied by the use of the scintillometer, which is a sim- 
ple device by means of which the sharp well defined image of 
the star is made to move around the field of view rapidly in a 
circle. We at once perceive this circle broken up into parts 
or bright lines separated by dark spaces: if the image of the 
star is made to rotate rapidly enough, we may easily count the 
number of alternations of brightness and darkness per second, 
corresponding, therefore, to the number of small masses of 
warm and cold air that have passed across the line of sight in 
that time. 

The character of the interference phenomena may also be 
studied by photographing the diffuse image of the star, as has 
been done by A. E. Douglass, at the Lowell Observatory, Flag- 
staff, Arizona, a report on which was published by him in the 
American Meteorological Journal, March, 1895, Vol. XI, pp. 
395-413. He states that his first observation at that observa- 
tory, September 28, 1894, showed that a swift northeast and a 
slow north or northwest current were present. The distance 
between the bands as they crossed the objective he called the 
‘**breadth of the wave;” but this “wave” is simply the optical 
appearance on the object glass and has no known connection 
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with the waves of the atmosphere. It is a resulting optical 
effect, and it would be a mistake to hastily adopt the conclu- 
sion that we are observing waves in the upper air due to the 
wind; we observe only the “interference bands.’’ When the 
sun shines through a basin of water whose surface is in wavy 
motion, lines or spots of brightness and darkness are seen at 
the bottom of the vessel, and these do have some simple rela- 
tion to the wave surfaces, but this is not the case with the 
interference bands observed by Mr. Douglass’s method. It is 
possible that by long-continued study of these telescopic phe- 
nomena one may be able to deduce important information with 
regard to the condition of the atmosphere, and there is reason 
to hope that Mr. Douglass's observations at Flagstaff will be 
repeated in other localities. He himself has stated that his 
“waves” change their size in the presence of clouds and that 
their motions have some connection with the lower isobars. 
The method of determining the distance or location of the 
atmospheric disturbances devised by Mr. Douglass seems to 
us to need revision. We are simply observing one set of inter- 
ference bands out of the myriads that must exist between the 
eye and the source of disturbance. 

In an article in the Monthly Notices of the Royal Astro- 
nomical Society for November, 1902, Mr. Percival Lowell, Propri- 
etor and Director of the late Flagstaff Observatory, announces 
that expeditions should be sent to various portions of the 
globe in order to ascertain where atmospheric conditions are 
most favorable for the best astronomical work. Speaking of 
what constitutes satisfactory or unsatisfactory vision of the 
celestial bodies, he says: 


Studies directed to that end have resulted in a knowledge of the con- 
ditions which constitute good or bad seeing. * * * The basis of the 
matter lies in the discovery that systems of waves traverse the air, sev- 
eral of these systems being present at once at various levels above the 
earth's surface. The waves composing any given system are constant 
in size and differ for the different currents all the way from a fraction of 
an inch to several feet in length. If the wave be less than the diameter 
of the object glass from crest to crest, the image is confused by the un- 
equal refraction from the different phases of the wave; if the wave be 
longer than this, a bodily oscillation of the whole image results. The 
first is fatal to good definition, the second to accurate micrometric 
measurement. 

It is possible to see these waves by taking out the eyepiece and putting 
one’s eye in the focus of the instrument when the tube is pointed at some 
sufficiently bright light. It is further possible to measure their effect by 
carefully noting the character of the spurious disk and rings made by a 
star and the extent of the swing of the image in the field of view. By 
combining the amount of confusion with the degree of bodily motion of 
the resulting image the definition at any time and place can be accu- 
rately and absolutely recorded. 

The increasing perfection of the optical image of a star testifies to the 
increasing lack of damaging currents with reference to the object glass 
used. It records all the waves below a certain wave length. Similarly 
the amount of bodily motion registers all those above that length. The 
two taken together give account of all the currents independent of the 
glass.—C. A. 


METEOROLOGICAL STATIONS IN AFRICA. 


We take pleasure in announcing that, in connection with the 
work of the Georgetown College Observatory, in charge of Rev. 
J.G. Hagen, S. J., an auxiliary observatory is to be established 
by Rev. Edmund Goetz, 8S. J., at Buluwayo, Rhodesia, South 
Africa. This new station will attend to meteorology as well 
as to astronomy, and will be in latitude 20.5° south, longitude 
29° east. The meteorological observatory at Kimberley, in 
charge of J. R. Sutton, and known as the Kenilworth Obser- 
vatory, is in latitude 26.5° south, and longitude 25° east. The 
station Zomba in British Central Africa is in latitude 15° 22’ 
south, and longitude 35° 18’ east, or a few degrees south of 
Lake Nyassa, at an altitude of 2,948 feet. These few stations 
are but samples of the hundreds that are now being occupied 
throughout those portions of Africa that are accessible to mod- 
ern civilization.—C. A. 
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ANALOGOUS STORMS. 


A correspondent inquires whether the cyclones that enter 
the United States via Arizona and New Mexico are West In- 
dian hurricanes of low intensity, which have swung across 
Mexico, and whether the cyclones which come to us via British 
Columbia are East Indian typhoons that have crossed the North 
Pacific ? 

We believe that it is generally agreed that a West Indian 
cyclone is one that originated in or near, and moves through 
or near the West Indian region. It would be a violent exten- 
sion of this definition to apply this term to storms that do not 
come anywhere near the West Indies; in the same way we 
should object to speaking of the storms that cross over British 
Columbia as East Indian typhoons, unless it can be shown 
that they really come from the East Indies. We believe there 
is but one case plausibly established, in which an East Indian 
typhoon did continue uninterruptedly to the coast of British 
Columbia, and also one case of a West Indian hurricane that 
can be traced to the coast of Norway. But these are entirely 
exceptional. 

Cyclonic storms most frequently pursue certain routes, which 
are shown in Weather Bureau Bulletin A. The diagrams copied 
from that will be found in many text-books, but while these 
favored routes extend over large portions of the globe, yet 
no one storm continues long enough to pursue the whole route. 
An East Indian typhoon, or a West Indian hurricane, after 
moving along for a week or two dies away, and is soon replaced 
by a new storm, for storms may originate anywhere within 
these favored routes. It is not at all likely that a West Indian 
hurricane, originating near the coast of Africa, can have any 
nearer relationship than that of cousin to the storms that be- 
gin as low pressures in the Gulf of California, and advance 
eastward over Arizona and New Mexico. They are analogous 
but not identical.—C. A. 


CORRIGENDA. 


Moyruty Wearuer Review, September, 1902, page 472, Table 
1, in the last three columns insert the following totals: 257.8; 
322.2; 72.18, respectively. 

Monruty Weatuer Review, April, 1902, page 230, column 1, 
footnote (a) should read “published by the United States Con- 
gress in 1901 in the Report ........ on Deep Waterways, 
56th Congress, 2d Session, House Doc. No. 149.” 

In all previous Reviews, in Table 4, The Climatology of Costa 
Rica, in columns 2, 3, and 4, read “ millimeters” for “inches.” 
In same table for October, 1902, column 4, for “75.73 mm.” 
read “757.30 mm.” 


SERIAL NUMBERS FOR WEATHER BUREAU PUBLI- 
CATIONS. 


Many ineuiries are received by the Weather Bureau officials 
as to the meaning of the serial numbers (e. g., W. B. No. 276) 
usually printed in the upper left-hand corner of the cover or 
title page of the Weather Bureau publications. In 1895 a 
Departmental order or circular was issued requiring that a 
serial number be given to every Weather Bureau publication 
that has a full title page or cover. By counting up previous 
publications it was concluded that the first publication of 1895 
should be numbered 60; the publications previous to that date 
probably exceed this number, but that is of little consequence 
as they have never received whatever serial number properly 
belonged to them. The series includes all folio, quarto, and 
octavo bulletins, annual reports, and the successive numbers 
of the Monrruty Wearner Review. As the numbers beginning 
with January, 1895, have been given to all publications of im- 
portance, except lithograph maps, those who desire to obtain a 
complete set of Weather Bureau publications are tempted to 
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call for all these serial numbers; but this is unnecessary be- 
cause so many of them are absorbed in the successive volumes 
of the Monruty Wearner Review, and others consist of instrue- 
tions relative to instruments that can hardly be of general in- 
terest. At first the separate prints from the Monruty Wearner 
Review received a title page and serial number, but since 
December 21, 1898, this has not generally been done. A care- 
ful examination of the following list will show the reader 
whether any given serial number is likely to be of value to 
him, or worthy of a place on the shelves of a library. The 
authors of bulletins and of separate reprints from the Monruty 
Wearuer Review are mentioned by name. In other publica- 
tions the author’s name is not so important and is omitted. 
The asterisk signifies that no copies remain for distribution. 


60. Monthly Weather Review for January, 1895. Vol. XXIII, No. 1. 

61. * Instructions to Observers and Code for Enciphering Reports at 
Cotton Region and Sugar and Rice Stations of the Weather Bureau. 

62. Monthly Weather Review and Annual Summary for 1894. Vol. 
XXII, No. 13. 

63. * E. B. Garriott. Studies of Weather Types and Storms. No. 1.— 
Types of Storms in January. Extract from Monthly Weather Review. 

64. Monthly Weather Review for February, 1895. Vol. XXIII, No. 2. 

65. Monthly Weather Review for March, 1895. Vol. XXIII, No. 3. 

66. C.F. Marvin. Instructions for use of Maximum and Minimum 
Thermometers. Circular B. Revised Edition. 

67. C.F.Marvin. Instructions for use of The Rain Gage. Circular C. 
Revised Edition. 

68. Monthly Weather Review for April, 1895. Vol. XXIII, No. 4. 

69. * Climate and Health. Number One. 

70. Monthly Weather Review for May, 1895. Vol. XXIII, No. 5. 

71. * Climate and Health. Number Two. 

72. Monthly Weather Review for June, 1895. Vol. XXIII, No. 6. 

73. * Climate and Health. Number Three. 

74. Monthly Weather Review for July, 1895. Vol. XXIII, No. 7. 

75. * Climate and Health. Number Four. 

76. Monthly Weather Review for August, 1895. Vol. XXIIT, No. 8. 

77. Bulletin No 16. L. E. Jewell. The Determination of the Relative 
Quantities of Aqueous Vapor in the Atmosphere by Means of the Absorp- 
tion Lines of the Spectrum. 

78. * Climate and Health. Number Five. 

79. Monthly Weather Review for September, 1895. Vol. XXIIT, No.9. 

80. E. B. Garriott. Instructions to Wind-Signal [Storm Warning | Dis- 
playmen of the Weather Bureau. 

81. O. L. Fassig. Statistics of State Weather Services. Extract from 
Monthly Weather Review. 

82. * Climate and Health. Number Six. 

83. Monthly Weather Review for October, 1895. Vol. XXIII, No. 10. 

84. * Climate and Health. Vol. II, No. 1. 

85. H. H. C. Dunwoody. Departures from Normal Temperatures and 
Rainfall, with Crop Yields in Nebraska. 

86. *H. E. Williams. Injury from Frost and Methods of Protection. 

87. * Display of Wind Signals on the Great Lakes. 

88. * Bulletin No. 17. [Willis L. Moore.] The Work of the Weather 
Bureau in Connection with the Rivers of the United States. 

89. * Monthly Weather Review for November, 1895. Vol. XXIII, No. 11. 

*). Bulletin No. 18. [James ed Report of the Fourth Annual 
Meeting of the American Association of State Weather Services, held at 
Indianapolis, Ind., October 16 and 17, 1895. 

91. * Monthly Weather Review for December, 1895. Vol. XXIII, No. 12. 

92. E. B. Garriott and others. Studies of Weather Types and Storms. 
Part II. Extract from Monthly Weather Review. 

93. *Climate and Health. Vol. IT, No. 2. 

94. Monthly Weather Review and Annual Summary for 1895. Vol. 
XXIII, No. 13. 

%. Monthly Weather Review for January, 1896. Vol. XXIV, No. 1. 

96. * Climate and Health. Vol. II, No. 3. 

97. * Bulletin No. 19. A.J. Henry. Report on the Relative Humidity 
of Southern New England and other localities. 

98. Monthly Weather Review for February, 1896. Vol. XXIV, No. 2. 

99. Monthly Weather Review for March, 1896. Vol. XXIV, No. 3. 

100. Bulletin No. 13. H. E. Williams. Temperatures Injurious to 
Food Products in Storage and During Transportation, and Methods of 
Protection from the same. Reprinted as Farmers’ Bulletin No. 125. 

101. Monthly Weather Review for April, 1896. Vol. XXIV, No. 4. 

102. * H. C. Frankenfield and A.J. Henry. St. Louis Tornado. Ex- 
tract from Monthly Weather Review, 1896. 

103. Monthly Weather Review for May, 1896. Vol. XXIV, No. 5. 

104. Willis L. Moore. Responses to the programme of questions pro- 
posed for discussion at the International Meteorological Conference to 
be held in Paris, September, 1896. 

105. Monthly Weather Review for June, 1896. Vol. XXIV, No. 6. 

106. Monthly Weather Review for July, 1896. Vol. XXIV, No. 7. 
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107. Monthly Weather Review for August, 1896. Vol. XXIV, No. 8. 

108. Monthly Weather Review for September, 1896. — Vol. XXIV, No. 9. 

109. C. F. Marvin. Instructions for the Care and Management of Sun- 
shine Recorders. Circular G, Instrument Division. 

110. *C. F. Marvin. Kite Experiments at the Weather Bureau. Ex- 
tract from Monthly Weather Review. 

111. Monthly Weather Review for October, 1896. Vol. XXIV, No. 10. 

112. Park Morrill. Daily River Stages at River Gage Stations on the 
Principal Rivers of the United States. Part V, for the years 1893, 1894, 
and 1895. 

113. Monthly Weather Review for November, 1896. Vol. XXIV, No. 11. 

114. * Bulletin No. 20. F. H. Bigelow. Storms, Storm Tracks, and 
Weather Forecasting. 

115. Monthly Weather Review for December, 1896. Vol. XXIV, No. 12. 

116. Monthly Weather Review and Annual Summary for 1896. Vol. 
XXIV, No. 13. 

117. Monthly Weather Review for January, 1897. Vol. XXV, No. 1. 

118. Monthly Weather Review for February, 1897. Vol. XXV, No. 2. 

119. Instructions for Voluntary Observers, 1897. 

120. Monthly Weather Review for March, 1897. Vol. XXV, No. 3. 

121. Monthly Weather Review for April, 1897. Vol. XXV, No. 4. 

122. C. F. Marvin. A Monograph on The Mechanics and Equilibrium 
of Kites. Extract from Monthly Weather Review. 

123. Monthly Weather Review for May, 1897. Vol. XXV, No. 5. 

124. F. H. Bigelow. The Standard System of Coordinate Axes for 
Magnetic and Meteorological Observations and Computations. Extract 
from Monthly Weather Review. 

125. E. B. Garriott. Wind Barometer Tables. Extract from Monthly 
Weather Review. 

126. W. F. R. Phillips. Clothing and Temperature. Extract from 
Monthly Weather Review. 

127. * T. Russell. Tables for obtaining the Temperature of the Dew- 
point, Relative Humidity, ete. Extract from Instructions of 1892 to 
Voluntary Observers. 

128. Monthly Weather Review for June, 1897. Vol. XXV, No. 6. 

129. * Monthly Weather Review for July, 1897. Vol. XXV, No. 7. 

130. J. Cottier. The Equations of Hydrodynamics in a Form Suitable 
for Application to the Earth’s Atmosphere. Extract from Monthly 
Weather Review. 

131. Monthly Weather Review for August, 1897. Vol. XXV, No. 8. 

132. | N. B. Conger and A. J. Henry.| Instructions for Use of Aneroid 
Barographs on the Great Lakes. 

133. [J. Berry.| Instructions governing the Corn, Wheat, Cotton, 
Sugar, and Rice Region Service. 

134. J. H. Robinson. Instructions to Operators on the United States 
Seacoast Telegraph Lines. 

135. Monthly Weather Review for September, 1897. Vol. XXV, No. 9. 

136. A. J. Henry. Bulletin D. Rainfall of the United States, with 
Annual, Seasonal, and other charts. (Reprinted in the Annual Report 
for 1896-97.) 

137. * Park Morrill. Monthly Report of the River and Flood Service 
for September, 1897. 

138. Willis L. Moore. United States Daily Atmospheric Survey. 

139. Report of the Chief of the Weather Bureau for 1897. S8vo edition. 
Also reprinted as Part I of the 4to edition of Report for 1896-97, 

140. H. A. Hazen. Forest and Rainfall. 

141. Monthly Weather Review for October, 1897. Vol. XXV, No. 10. 

142. * F. H. Bigelow. The Probable State of the Sky Along the Path 
of the Total Eclipse of the Sun, May 28, 1900. Extract from Monthly 
Weather Review, 1897. 

143. Bulletin E. Park Morrill. Floods of the Mississippi River. Also 
reprinted in Report of the Chief of Weather Bureau for 1896-97. 

144. * Park Morrill. Monthly Report of the River and Flood Service 
for October, 1897. 

145. 8S. P. Fergusson. The Highest Kite Ascensions at Blue Hill. 
Extract from Monthly Weather Review, 1897. 

146. Monthly Weather Review for November, 1897. Vol. XXV, No. 11. 

147. * Park Morrill. Monthly Report of the River and Flood Service 
for November, 1897. Extract from Monthly Weather Review, 1897. 

148. D. T. Maring. An Improved Sunshine Recorder. Extract from 
Monthly Weather Review. 

149. R. DeC. Ward. A Winter Barograph Curve from the South 
Pacific Ocean. Extract from Monthly Weather Review. 

150. * Bulletin No. 21. F. H. Bigelow. Abstract of a Report on Solar 
and Terrestrial Magnetism in Their Relations to Meteorology. 

151. Park Morrill. Monthly Report of the River and Flood Service 
for December, 1897. Extract from Monthly Weather Review. 

152. Monthly Weather Review for December, 1897. Vol. XXV, No. 12. 

153. * Park Morrill. Monthly Report of the River and Flood Service 
for January, 1898. Extract from Monthly Weather Review. 

154. Monthly Weather Review and Annual Summary for 1897. Vol. 

XXV, No. 13. 

155. Monthly Weather Review for January, 1898. Vol. XXVI, No. 1. 

156. Park Morrill. Monthly Report of the River and Flood Service 

for February, 1898. Extract from Monthly Weather Review. 

157. Monthly Weather Review for February, 1898. Vol. XXV1, No. 2. 
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158. Park Morrill. Monthly Bulletin of the River and Flood Service 
for March, 1898. Extract from Monthly Weather Review. 

159. W. B. Conger. Wrecks and Casualties on the Great Lakes during 
1895, 1896, and 1897. 

160. Park Morrill. Monthly Bulletin of the River and Flood Service 
for April, 1898. Extract from Monthly Weather Review. 

161. Monthly Weather Review for March, 1898. Vol. XXVI, No. 3. 
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THE WEATHER OF THE MONTH. 


By W. B. StockMAN, Forecast Official, in charge of Division of Records and Meteorological Data. 


CHARACTERISTICS OF THE WEATHER FOR 
NOVEMBER. 

Over the eastern two-thirds of the United States the month 
was unusually warm, with daily mean departures of +3.6° to 
+8.4° from the normal; in a number of the States it was the 
warmest November since the establishment of Climate and 
Crop services. In the Rocky Mountain slope districts the 
mean daily excess of temperature was not quite so large. In 
the Plateau and Pacific regions the average daily temperature 
ranged from normal to 1.6° below the normal by districts; 
but taking the States individually, California showed a daily 
mean deficiency of 2.4° and Arizona 2.5°. 

The isotherm of 65° crosses northern Florida, Texas gen- 
erally, and Louisiana, about latitude 30° north; of 70° over 
north-central Florida, and 75° over southern Florida. None 
of these three isotherms appeared on the chart for November, 
1901. Generally east of the one hundredth meridian the 
remaining isotherms lay considerably northward of their posi- 
tion in November, 1901. 

The precipitation was slightly below the normal in the Mid- 
dle Atlantic and east Gulf States, Ohio Valley and Tennessee, 
North Dakota, and the northern slope; 1.6 inches below in the 
lower Lake region, and 2.9 inches below in New England. In 
the other geographical districts it ranged from normal to 3.5 
inches above. 


The relative humidity was normal in the Florida Peninsula 
and upper Lake region; 2 per cent below normal in North 
Dakota; and above normal from 1 per cent to 17 per cent in 
the remaining geographical districts, the most marked de- 
partures, + 12 per cent and + 17 per cent, occurring in the 
middle and southern slope districts, respectively. 

The cloudiness was 5 per cent below the average in the 
lower Lake region, and from 5 per cent to 24 per cent above 
normal in the remaining districts, the greatest departures, 
+ 22 per cent and + 24 per cent, occurring, as did the excess 
in relative humidity, in the middle and southern slope regions, 
respectively. In New England, and other districts where the 
precipitation was deficient, these conditions were anomalous. 


PRESSURE. 


The distribution of monthly méan pressure is shown graphic- 
ally on Chart VI and the numerical values are given in Tables 
I and VI. 

The area of highest mean pressure, with readings of 30.05 
to 30.11 inches, overlay the eastern part of the west Gulf 
States and thence eastward and northeastward over the lower 
Lake region and New England to the Atlantic Ocean, the 
crest overlaying the Appalachian Mountain districts. Another 
high area, but of a somewhat lower pressure, overlay the mid- 
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dle California coast, northern California, and southern Oregon. 
The mean pressure was low, less than 29.90 inches, in 
Arizona, southwestern New Mexico, and extreme southwestern 
Texas, also in western North Dakota, northern and eastern 
Montana and northwestern Washington, in which last-named 
region it was lowest, somewhat below 29.85 inches. In New 
England and the northern part of the Middle Atlantic States 
the mean pressure was slightly above the normal; in all other 
districts it was below normal, the greatest departure being 
over the northwestern quarter of the country. The pressure 
was higher than in October, 1902, in the Atlantic and east 
Gulf States, the lower Ohio, central Mississippi, and lower 
Missouri valleys, and west of the one hundred and tenth 
meridian of longitude and south of the forty-fourth parallel 
of latitude, the greatest changes occurring over Florida, 
northern and central California, and western Nevada. 


TEMPERATURE OF THE AIR. 


The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
Chart VI. 

From the Gulf of Mexico northward into Canada and from 
the one hundredth meridian of longitude eastward to the 
Atlantic Ocean the temperature showed a mean daily departure 
of + 4.0° to + %.7°. Over the greater portion of this area 
the departures were + 6° or more, with the greatest depar- 
tures in the Ohio and central Mississippi valleys, lower Lake 
region, and the southern part of the upper Lake region. 

The following States report it the warmest November on 
record: Indiana, Kentucky, Michigan, Ohio, Mississippi, and 
Missouri, except the northwestern section; and in New Eng- 
land and North Dakota it was exceeded but once. In North 
Carolina it was the warmest in twenty years, New Jersey in 
seventeen years, Kansas in sixteen years, West Virginia in 
twelve years, and Georgia since 1891. At Milwaukee, Wis., 
the mean temperature for the month was the highest in thirty- 
one years and at Green Bay in seventeen years, but in the 
western portion of the State it was slightly below the highest 
mean. At St. Louis, Mo., it was the warmest November, ex- 
cepting one, in seventy-seven years. 

The average temperature for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from normal. 


° Average 
b4 tures or the epartures 
Districts. = for the current eee 
month. January 1. January 1. 
> 
° ° 
44.0 44.2 + 8.0 +0.7 
Middle Atlantic ................. 12 51.0 +6.3 + 3.9 +04 
10 60.8 +5.8 + 0.8 +01 
Florida Peninsula* ............. 8 70. 1 + 3.3 +0.3 
er 9 61.6 +5.4 + 6.2 +0.6 
Ohio Valley and Tennessee. .... . il +8.0 + 3.2 +0.3 
8 47.5 +8.4 + 6.6 +0.6 
10 41.4 +8.0 +19.2 | +1.7 
8 28.4 +5.3 +17.8 +1.6 
Mississippi Valley........ 11 45.7 +8.3 410.7 +1.0 
aces cvens 11 42.1 +5.2 +11.7 +1.1 
Merthern Slope. 7 $3. 6 +0.9 +13.6 +1.2 
Middle Slope ......... 6 5.1 +3.8 + 15.0 +1.2 
Southern Slope *................. 6 52.9 +3.6 +14.2 +1.3 
Southern Plateau *.............. 13 45.3 —0.4 — 1.1 —0.1 
Middle Plateau * ............... 9 36. 6 —0.9 t 0.9 +0.1 
Northern Plateau*.............. 12 | 36.8 0.0 5.4 +0.5 
7 45.6 +0.2 + 4.1 +0.4 
5 52.6 —1.0 — 0.4 0.0 
ee 4 55.9 —1.6 — 5.8 —0.5 


* Regular Weather Bureau and selected voluntary stations. 
In Canada.—Prof. R. F. Stupart says: 


A phenomenally high mean temperature prevailed over the region of 
the Great Lakes and thenee westward to Manitoba and eastward in the 
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St. Lawrence Valley to below Montreal, a positive departure of 7° being 
recorded in many localities, including Toronto, where continuous obser- 
vations since 1830 show that the month just closed was the mildest 
November on record. Westward from Winnipeg the positive departure 
diminished to just normal at Swift Current, and over the greater part of 
Alberta and northern British Columbia there was a negative departure of 
3° or more. In southern British Columbia the departure was trom zero 
to 3° below the average. The more easterly portions of Quebee and the 
whole of the Maritime Provinces showed a positive departure from aver- 
age of from 2° to 3°. 

The first general killing frost or freezing weather occurred 
in New Mexico on the 3d; northern Indiana, 7th; northwestern 
Texas, 17th; central and southern Indiana, 23d; Kansas, 25th; 
and Georgia, Mississippi, and North Carolina, 28th. Heavy 
or killing frosts occurred in Louisiana and in parts of South 
Carolina on the 27th, and were general in the latter State on 
the 28th. The first ice was reported in South Carolina on 
the 28th. 

Maximum temperatures of 80° or higher occurred in the 
greater portion of the Gulf States and in parts of the South 
Atlantic States, central Appalachian Mountain districts, cen- 
tral Mississippi and lower Ohio valleys, southern middle slope, 
and in western Arizona and southern California. 

The isotherm of freezing temperature closely approached 
the south Atlantic and east Gulf coasts; retreated to the north- 
ward over the west Gulf States as far as extreme southern 
Arkansas and south-central Texas, and overlay south-central 
and southwestern Arizona and extreme southern California, 
and approached near to the coast of south-central and central 
California. The trend of the isotherm of zero temperatures 
was across northern Minnesota, eastern and extreme north- 
western North Dakota and extreme northeastern Montana. 


PRECIPITATION. 


In central Florida, central Georgia, west-central California, 
west-central Nevada, and generally from northeastern Utah, 
southeastern Idaho and eastern Montana eastward to the At- 
lantic Ocean, excepting in eastern Minnesota, northern Wis- 
consin and upper Michigan, the precipitation was below the 
normal; elsewhere it was above the normal, the greatest ex- 
cesses being from 2 inches to 4.8 inches in north-central 
and extreme southern Florida, and southeastern Georgia; 2 
inches to 5.8 inches in northwestern Arizona; and 2 inches to 
9.1 inches in eastern Texas, northern and western Arkansas, 
and Oklahoma and the Indian Territory, the greatest excess 
occurring in west-central Arkansas. In Missouri and Kansas 
the average amount of precipitation was the greatest during 
any November in twenty years, while in North Dakota it was 
the next to the least. Rainfalls in monthly amounts of from 
10 inches to 22 inches were reported from eastern Texas, Okla- 
homa and the Indian Territory, southwestern Arkansas, and 
from northwestern California northward over the western parts 
of Oregon and Washington. 

Snows occurred except along the Pacific, east Gulf and south 
Atlantic and Middle Atlantic coasts, and in the west Gulf 
States, the amounts, however, in the Middle Atlantic, South 
Atlantic and east Gulf States, Ohio Valley and Tennessee, and 
thence westward over Missouri and Kansas to eastern Colorado 
were generally but traces. In the mountain districts of Cali- 
fornia heavy snows occurred during the last week of the month. 
Snows occurred in some districts of Washington, and in nearly 
all sections of Idaho. The average amount of snowfall in 
Utah for the month was 7.9 inches, which was 4.2 inches above 
the normal. 

At the end of the month snow remained on the ground in 
New England, the northern part of the Middle Atlantic States, 
the upper Ohio Valley, Lake region, the upper Mississippi and 
central Missouri valleys, North Dakota, and in the western 
mountains, but, as a rule, the amount was but small, except on 
the western mountains. 
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Average precipitation and departure from the normal. 


° Average. Departure. 
Districts. Accumu- 
23 Current ! Current lated 
an. 1, 
Inches. | Inches. | Inches. 
1,29 31 | —2.9 | — 43 
Middle 12 24 83 | —0. 5 | 
00006000 00005606008 10 4.20 145 +1.3 | —110.4 
Florida Peninsula 3.15 +10) +13 
9 3. 49 92 | —10.0 
7 5. 86 148 41.9) 
Ohio Valley and Tennessee.............. 3. 25 —0.4 — 
tens 1.58 49 —1.6 —1.2 
Upper Mississippi Vailey................ 2.27 | 105 | +40.1 | 1.6 
1! 1, 46 116 | +0.2 11 
Northern Slope. .............--.-seeeeeee 7 0. 38 79 —0.1 + 01 
6 1.95 205 1.0 + 3.9 
Southern Slope®............+-seeeeeceees 6 3. 87 232 2.2 | + 5.0 
13 1, 82 253 | 11; —08 
Middle Plateau 8 1.08 123 | 02) —20 
Northern Plateau 12 2.41 141 | +0.7 — 1.0 
7 10. 08 | +3.5 + 3.5 
4.88 149 +1.6 + 3.1 
| 


* Regular Weather Bureau and selected voluntary stations, 


In Canada.—Professor Stupart says: 


The precipitation was apparently very nearly average in British Colum- 
bia, and at low levels it was almost entirely rain. In the Northwest Ter- 
ritories and Manitoba, where it was chiefly in the form of light snowfalls, 
it was also nearly average; in some localities slightly in excess, and in 
others, to a small extent, deficient. From Lake Superior eastward to the 
Maritime Provinces there was a very general and marked deficiency, in 
many districts not more than half the average amount being recorded. 
Until the last week, in Ontario and Quebec, the precipitation was almost 
altogether in the form of rain, but during the last few days snow fell to 
the depth of several inches in nearly all localities. 

At the close of the month the mountains and northern portions of 
British Columbia were snow covered to a considerable depth; nearly all 
the prairies of the Northwest Territories and Manitoba had a light cover- 
ing, and in parts of Saskatchewan the snow was reported to be deep. In 
Ontario the depth was from 2 to 6 inches, and in the northern and eastern 
parts of the province there was a light covering, while in the more south- 
ern and southwestern portions there were only patches here and there. 

In Quebee the depth ranged from 2 or 3 inches in western districts to 
about 10 inches in the eastern portion of the province, while over nearly 
the whole of the Maritime Provinces the ground was bare. 


HAIL. 


The following are the dates on which hail fell in the respec- 
tive States: 

Arizona, 12, 29. Arkansas, 28. California, 1, 11, 12, 16, 18, 
19, 29. Colorado, 12, 22, 23. Connecticut, 12,24. Idaho, 16, 
27. Illinois, 10. Indiana, 10, 16. Iowa, 1. Kentucky, 26, 
30. Maine, 12, 13, 26. Massachusetts, 11, 26,30. Michigan, 
6, 7, 15, 22,24. Minnesota,4,14. Mississippi, 24. Nebraska, 
1. New Hampshire, 12, 13, 26,27. New Mexico,1,22. New 
York, 11, 22, 23, 24, 26, 27, 30. North Dakota, 11. Ohio, 29. 
Oregon, 11, 16, 17, 18, 21, 24, 27, 28, 30. Pennsylvania, 26, 
30. Rhode Island, 23. South Dakota, 12. Texas, 12, 15, 20. 
Utah, 7, 11, 12,19, 21, 27. Virginia, 27. Washington, 2, 3, 
8, 11, 12, 17, 18, 23, 24, 27, 30. Wisconsin, 14. 


SLEET. 


The following are the dates on which sleet fell in the re- 
spective States: 

Alabama, 27, 28, 29. Arkansas, 18, 28. California, 16, 18, 
19. Colorado, 1, 11, 12, 22, 24. Connecticut, 23, 30. Geor- 
gia, 26, 27. Illinois, 16, 26, 27, 28, 29. Indiana, 26, 27. 
Towa, 13, 14, 23, 24, 26, 28,30. Kansas, 10,12,24. Kentucky, 
26, 27, 30. Maine, 12, 13, 19, 23, 26, 28. Maryland, 29, 30. 
Massachusetts, 11, 13, 25, 26, 27. Michigan, 6, 7, 11, 15, 26, 
29. Minnesota, 11, 12, 13, 14, 26, 28. Mississippi, 26. Mis- 
souri, 26, 27, 28, 29. Montana, 3, 7,8, 9,11. Nebraska, 9, 10, 
11, 12, 13, 14, 28. Nevada, 10, 19, 21. New Hampshire, 12, 
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23, 26, 27. New Jersey, 30. New Mexico, 22. New York, 2, 
3, 12, 13, 23, 25, 26, 27, 28,30. North Carolina, 27,28. North 
Dakota, 11, 12, 13, 14, 19, 20. Ohio, 25, 26, 29. Oregon, 18, 
28, 29. Pennsylvania, 25, 26, 29, 30. South Carolina, 27, 
South Dakota, 9, 11, 12, 20. Tennessee, 26, 27, 28,30. Texas, 
29, 30. Utah, 11, 14, 18, 19, 20, 21, 22, 23, 24, 27. Vermont, 
13, 27, 28. Washington, 3, 6, 7, 8, 9, 10, 16,17, 18, 23, 24, 27, 
28, 29. West Virginia, 29, 30. Wisconsin, 2, 6, 9, 15, 26, 29, 
Wyoming, 7, 11. 


WIND. 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
 § 
tations 3 tations. 3 
— 
Ale 
Block Island, R.T........ 26 60 ee. | New York, N. Y........ 28 60 nw. 
6 sw. North Head, Wash ..... 1 50 se, 
24 56 2 73 se, 
29 66 sw. 7 52 se, 
Cape Henry, Va ......... 23 51 nw. 10 60 se. 
Carson City, Nev........ 18 60 sw. Do.. 13 60 se, 
Miles City, Mont......... 9 60 on. 27 
Mount Tamalpais, Cal ... 8 60 se. 28 nw. 
See 16 70 nw. Port Reyes Light, Cal... 8 60 se. 
_ 28 60 nw. 18 wow. 
Nantucket, Mass. ........ 26 51 oe, Do.. 27 51 onw. 
Neah Bay, Wash......... 6 one. 28 75 nw. 
22 60 nw. 29 63 nw. 
23 56 =©Williston, N. Dak....... 25 


SUNSHINE AND OCLOUDINESS. 


The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographical districts, 


appear in Table I. 
The averages for the various districts, with departures from 


the normal, are shown in the table below: 


Average cloudiness and departures from the normal. 


| 
Districts. £ Districts. £ 
| | Fes 
|< 
New England ................ + 0.9 Missouri Valley ............. | 5.9) + 1.0 
Middle Atlantic.............. 6.0 + 0.8 Northern Slope.............. 5.2 +06 
South Atlantic ............... 5.4 0.9 Middle Slope 5.8 2.2 
Florida Peninsula............ 5. : 0.5 Southern Slope.............. 5.6 t 2.4 
5.6 1.1 Southern Plateau ........... 32) +09 
6.3 | + 1.7 || Middle Plateau ............. 4.9 1.3 
Ohio Valley and Tennessee... 6.5 | + 0.8 Northern Plateau ........... 6.6 0.6 
6.7 | — 0.5 | North Pacific................ 84 1.6 
Upper Lake........ 7.6 | + 0.6 | Middle Pacific .............. 5.3 1.5 
6.0 @7 || South 35 +06 
Upper Mississippi Valley..... 6.8 + 1.5 | | 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table IV, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, 
respectively. 


. 
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Thunderstorms.—Reports of 481 thunderstorms were re- 
ceived during the current month as against 353 in 1901 and 
1,800 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: 2d, 52; Ist, 
48; 16th, 43. 

Reports were most numerous from: Texas, 103; Indiana, 27; 
Illinois, 26. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz: 15th to 19th. 

In Canada: No thunderstorms were reported. Auroras were 
reported at Grand Manan, Quebec, Minnedosa, Qu’Appelle, and 
Swift Current on the 23d, at Battleford on the 24th, and at 
Port Arthur on the 25th. 


HUMIDITY. 


The averages by districts appear in the subjoined table: 


Average relative humidity and departures from the normal. 


Departure 
from the 
normal. 


from the 
normal. 


Departure 


Missouri Valley ............. 


South 
Florida Peninsula 


— 


Southern Slope.............. 
Southern Plateau 
Ohio Valley and Tennessee... 


Northern Plateau 


+44 
& 


+ | 
are 


DESCRIPTION OF TABLES AND CHARTS. 


By W. B. Stockman, Forecast Official, in charge of Divison of Records and Meteorological Data. 


For description of tables and charts see page 491 of Review for October, 1902. 


| 533 
7 
j 
| < < | 
| 
Middle Atilantic..............| Northern Slope..............| 72 
Middle Slope 74 
78 
50 
n 62 
75 
North Pacifie ...............| 88 
0 || Middle Pacific...............| 79 
North Dakota................| 77 
r Upper Mississippi Valley..... 80 || 
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TABLE 1.—Climatological data for Weather Bureau Stations, November, 1902. 
Elevation of » Temperature of the air, in degrees - 2 s Precipitation, in , . 
instruments, Pressure, in inches. Fahrenheit. = inches. Wind. 
| j 
New England. 440442 12 29 6.5 
Eastport ............ 76, 69 | 29.96 30.05 4.04) 39.5/42.8 55) 7 46> 24 11) 34) 24) 34) 82) 1.47 10| 8204) sw. 42) ne 26 «5 11 14 7.0 0.5 
Portland, Me........| 108) 81 117 | 29.94 30.07 .03 | 405/4+2.5) 58 | 10 26 29) 34) 2 7 | 34/81) 0.86 |— 3.2 6,498 n. 3 one, 613) (8 16 68 
70 | 79 | 29.75 | 30.09 .03 41.0)....... 66 | 14] 51 | 29) | 38 | 3,317 | nw. | 24) mw. | 22) 7) 12 0.2 
Northfield... ......... 87616 6) 29.11 30.08 + 37.8 +49 66 3 48 6 | 29, 28 | 36 | 34) 30) 81 1.06 — 2.1 | 10) 5,853 | s. 344 28; 4 10 16 7.1 2.6 
125115 181) 29.95 “30.07 + .02 44.2 + 5.6 70) 15 28 29) 38 34) 42 39 | 80 1.09 3.5 47,792 sw. 44 sone. 269 5 16 6.5 T. 
Nantucket .......... 1245 85 30.05 30.07 + .02 48.9 4.2 62) 15 58 31, 29) 17 | 46 | 44 85 1.96 — 1.6 11 11,218) n. 51 |e. 2 3 9 18) 7.3 
Block Island ........ 31) 11 | 6O | 30.06 | 30.09 + 482.614 3.7/ 63 10 54 29) 43) 21) 46/42) 81) «1.77 2.4 10 |13,877 | sw. | 60 e. 26, 8 12) 10 5.7) T. 
New Haven......... 106117 140 29.96 30.08 + .O1 46.7 1+ 5.6 67/515 55) 26 29 38 | 42) 3 79 «(0.79 32) 9! 6,75 n 340 2610) 8 12 5.8 T. 
Mid. Atlantic States. 61.0 + 6.3 80 2.54 0.5 6.0 | 
Albany 97102 115 29.98 30.10 + .02 65 15 52 22 | 29) 35 29) 39 36 81 0.95 2.0 7 8 28 | se. 8 7 15 1.8 
Binghamton ........ 875 79 9) | 29.13 30.07 — .02 44.2 6.2 72) 14 18 | 20) 35 | 34).... 1,07 1.3) he 26 nw. 2 5 10 15 7.0 40 
New York.........-. 314108 350 29.74 30.09 0.0 6) 15 32> 29 44 22 4 42) 76 1.19 2.6) 8 sw 60 nw. 2 7 8 15 6.4 
Harrisburg. ......... 374 104 29.70 30.11 00 4.8 +6.4 72) 13 29; 29 41 28 | 40 76 149 13) 9 e 33 nw. | 28 4 12 14 6.7 1.0 | 
Philadelphia ........ 117/168 184 | 29.97 | 30.11 4+ .01 | 7.0 74/13 58) 32/29 44) 26 44) B81) 204) - 1.2) 9 sw | 22) 8 9 13 6.0 
Serantom 119 29.22 30.10 + .O1 72) 138 23; 29 36) 41 37 | sw nw 23; 4 11 15 7.024 
Atlantic City........ 52) 39 | 48) 30.03) 30.09 — 51.6 6.9) 73 13 58 | 29) 29 46) 29) 49 «47 86 3.42 0.1 10 sw 29 se 26, 7/14 9 5.4 
Cape May ..........- 17,47) 52.0 5.4 70) 13) 57 Si 47 | | @ i....}.... 3.24 0.1 7 n 30 7 5.6 
Baltimore ..........- 123, 69 117) 29.95 30.09 — .02 51.9 +65 76 18 59 29 44/| 28 47 43 76 3.71 0.7 n | Ww. 288 9 
Washington ........ 112) 59 | 76 | 29.98 | 30.10 — .02)|) 51.3/4+6.8 76/13 60) 29 42) 33) 46 «42 78 46 W s 32 nw. | 28 13) 4 13 5.6 
Cape Henry.........| ..... 5 | 58 | 30.06 | 30.09 — .01 5.0) 75 | 14,68) 38) 28, 8 n 23 1 57 
Lynechburg.......... 681) 83 8S 20.54 30.09 — .04 |) 53.7 7.4 78) 12) 64) 28) 20) 43) 39/47) 44) 81) 4.82 4 6 sw 21) nw. | 28 18 6 51 
91102 111 30.00) 30.11 57.4 7.1 | 80) 13, 65 |) 37 | 28) 27) 8.05 s 28 23.10 9 11 5.8 
Richmond. .......... 144, 82 | 90 | 29.96 | 30.11 .01 54.8)....... 79 «16 G4 6 n 21 nw. | 28) 11) 5 14 5.4 
S. Atlantic States. .8 + 6.8 | 83 420 +1.3) 6.4 
Asheville ....... 2,255) 73 (100 | 27.76 | 30.11 — .08 51.9 )....... 74 | 12) 63 28 | 28 41 39 | 46 43 81 5 se on. 28) 1 4| 12) 5.1) T. 
Charlotte... .......... 773 68 76 29.26 30.11 — .02 57.7 |+ 7.8) 78 16 66 30 | 28) 49) 51/48 78!) 444 1.4 7 ne 28 sw. 26; 12} 7) 11) 5.0) T. 
Hatteras ...... 11, 12 47 | 30.07 | 30.09 — 60.6 5.0 75 | 12; 65) 42) 28) 20) 58 56) 89) «6.13 1.0 | 12 ne. 48 OW. 27 10) 5 15 5.8 
Raleigh ............- 376, 93 101 | 29.69 30.10 — .038 | 56.5 6.9) 78 | 13) 66 | 31 | 28) 47,78) 4.12 1.9) 9 sw 22 | 30°10) «5 15 58 | 
Wilmington ........ 82 | 90 29.99 | 30.07 |— .05 59.8 + 5.2 79 13 68 33°) 28) 51 | 30) 55) 58 | 3.83 4+ 14 8 ne. 32 27; 9 11 10) 5.2 
Charleston .......... 48 92) 30.04 30.009 63.2 4+ 5.6 79) 15 70 33 28 57 | 24 | 59 | 57 | 85 4.05 1.0; 9 n 360 25 8 18 9 5.4 
Columbia ..........+ 351114 122 29.72 30.11 — .01 59.6 +48 80) 13°69) 30) 28) 31 53) 77 3.31 69 ne 39° sw. 27; 12) 6 12) 5.6 
Augusta. ........ 180 89) 29.90) 30.09 — 9.8 +64 79 16 70 31,28) 34) 54) 51 | 83 2.75 |— 0.3 7 nw 300 27,12, 9 49 
Savannah ........... 65 79 89) 30.02) 30.09 — 64.0 + 6.2 79 | 15 72 3428) 56/25) SS 56 4.96 2.7 ne 32 | w. 27 11/13 6 5.0 
Jacksonville ........ 43101 129 30.00) 30.05 —.0 651.9 +45 S81) 5 73 36 | 28) 59 | 22 62 60 | 88 4.18 + 1.7) 12 n sw. 25 5 13 12 6.3 
Florida Peninsula 73.4 +23 81 2.76 0.4 5.1 
Jupiter... .. 28; 10 | 30 | 29.99 | 30.02 — .08 | 74.3 2.5) 26 80) 49 28 21 | 69) 66) 78) 2.38 0.5 | 14 7,916 e 360 one 1619 5 5.6 
Key West..........- 2243 29.97 | 29.99 — .08 76.1 + 1.9 86) 18 62) 28) 72/11 71 | 68 | 80 4.90 26 7 8,045 ne 32) 27; 11, 14 5 4.9 
.. 360) 67) 30.00 30.04 69.9 4+ 2.5) 8 20 78 28 23 | 64 | 62) 84) 0.97)-0.8) 4) 4,978 | ne 27 | s. 5 10 16 4 4.9 
East Gulf States, 61.6 +6.4 179 | | 5. 
Atlanta 1,174190 216 | 28.84 30.09 — .04 57.8 + 6.0 76 16 65 27 | 28) 50 | 24) 52) 48 77 3.59 0.0 5 8,087 se nw 26 6 W 14 5.9 
370) 93 | 99 | 29.69 | 30.09 — .04 59.0)...... 78 16 69) 30) 28 49 33 | 7) 3,863! n 26 Ow. 24 88 6 16 6.3 
Pensacola ........... 96 30.00 | 30.06 — .05 64.2 5.0) 77) 71 41 | 28) 37 2 )....}.... 6,791 ne 42 | sw. 25, 12) 11, 7 4.6 
88 | 96 | 30.00 | 30.066 — .05 | 62.7 4.8 81/15 39/28! 54/24) 57) 54) 79) 258 1.3) 5 | 4,334) n. 24 | se. 412 8 10 49 
Montgomery ........ 225100 112) 20.85 30.07 —.05 66.0 +48 80) 16 69 28) 51 | 28 | 78) 0.3 | 4) 3,934 e. 27 | w. 11; 11) 4.9) T. 
Meridian. ........... 375 34) 98 29.66 30.06 — .06 +46 81 15 68 28 | 28 48 90 4.27 1.2 3,516 e. 23 uw 26 9 10 11 3.8 T. 
Vicksburg........... 247, 62 | 74) 29.75 | 30.02 — .10 62.2 + 6.8 15 70 4/28) 34/25) 55) 76 3. 80 1.0); 8) 5,191 e 24 | 8. 12 6.1 | 
New Orleans ........ 51) 88 121 | 29.99 | 30.04 — .06 66.2/4+ 5.5) 84/1473) 40/27 59/18) 58) 83) 3.65 05 5,586 se 36 se, 4 6 13 11 6.2 
West Gulf States. 62.7 + 6.2 82 56.86 1.9 6.3 
Shreveport.......... 249) 77 | 84 | 29.77 | 30.04 |— .07| 61.3/4+ 6.7 8 35) 27) 54/24/56) 82) 5.48 0.7 | 13) 5,117 | se. 37 | se. 4 6 11 18 6.5 
Fort Smith.......... 457| 79 | § 29.53 | 30.02 — .09 55.8 4+ 6.5) 79 10 63 OW) 27) 49/25 51) 48) 80) 7.41) + 12 | 6,486 | e. 40) nw. 26 1) 16 13 7.2 
Little Rock ......... 357, 93 100) 29.67 30.06 S578 + 7.0) 78) 10 64 27) St | 23) 52) 77) 7.08) + 13 | 4,644) se. 29 | nw. | 27) 8 12 10) 6.4 
Corpus Christi ...... 20) 48 | 53 | 29.96 | 29.98 .09 | 69.4 4+ 6.4) 84) 8) 75) 41) 27) 64 25 | 68 84) 3.91 0.9 | 7 | 7,594 | se 16) 9 12 9 54 
Fort Worth......... | 670/106 | 29.28 | 29.99 .11 | S8.5)....... | 11 | 7,692 | se. nw. 26 5 14 6.6 
Galveston. .... 54106 112 29.93 | 20.90 — 68.0 4+ 5.6) 79 16) 72 3) 27) 64) 16) 64) 62) 85 | 6.59) + 2.2) 12 | 9,134) se 40 | 26 9 11 10 5.6 
Palestine............ 510} 73 | 79 | 29.49 | 30.02 — 61.7 5.5) 80) 8 68) 27) 55 | 26) 57! 7.08 2.6 | 14 | 5,428 | se 27) 26 2 13 15 7.3 
San Antonio ........ 701; 80 | 91 | 29.26 | 29.98 |— .10| G4.8 5.8) 73) 27) 56/30 59) 55 78) 3.53] + 1.5] 14 | 5,493 | se 30) 26, 9 6 15 6.0 
583.55 68) 29.58 30.00 — .08 sl 71 M27) 28 16 6,118 se 29 | se $2) 11) 12) 5.8 
Ohio Val. and Tenn. 63.1 +80 3. 25 04 6.5 
Chattanooga ...... 762106 112 29.29 30.11 — .08 +58 16 30 28 46/32) 49 45 | 76 3.90 0.1 10) 3,827) s. 25 6 12 12 6.0 0.3 
Knoxville. ......... 1,004 10 | 88 | 29.03 | 30.10 .08 | 4.0 77 16 64) 29 28 44 33/48 46 85 4.08 0.2} 11 3,786 sw. | 34 sw 25 7 «10 13 6.4 0,2 
Memphis. ..... 397/140 (154 | 29.65 | 30.08 — .04) 58.0 48.179) 10 65) 31027) SE 22) 80) 0.5 6,454 se. 31) nw. 26 6 10 14 6.3 T. 
Nashville ...........| 546/122 131 | 29.51 | 30.10 —.02) 55.0 4+ 7.0/ 78 10 64) 30) 27) 46/33 49/4576) 4.04 0.2 10) 4,066 s. 27 | s. 13, 10, 8 12 5.4 T. 
Lexington ..........| 989) 75 102 | 29.02 30.10 — .02|) 52.6/4+ 9.0) 75 11/60 28) 30 45/ 28 3.09 0.6 7,179) $2 | s. 14, 4 14 12 6.5 0.7 
Louisville. .......... 525.114 136 | 29.50 30.09 — M0 +87 79) 14 61 32 30) 46 31 48) 44 O76 3.85 0.2 5,301) 25 | s. 14, 9 8 13) 5.9 T. 
Bvameville .......... 431, 72) 82 | 29.58 30.06 — .06 53.4 .......) 78 | 10 60 4.63 |.......| 10 | 4,970 | s. 14, 6 10 14 6,2 2.2 
Indianapolis........' 822 154 164 29.16 30.05 05 93 74) 57 26 | 28) 44) 23 | 45 42) 80 0.8 | 14) 7,484) s. 38) 8 14 6 «10 14 «6.3 4.7 
Cincinnati... ........ 628152 157 | 29.40 30.08 — .04 52.4 4-85 76 11 60 30 45) 28 47) O75 3.29) 0.0) 14 4,560 se. 26 sw 29; 6 11 13 6.5 T. 
Columbus. .......... 824, 87 100 29.19 30.07 — .04 49.8 + 86 72) 11) 57 23 2) 27 | 45) 41 | 79 2.72 |-- 0.6 | 12 | 7,829 | sw. 360 22); 6 8 16 6.9 T. 
2116 123 29.17 30.009 — .O1 51.2 + 84) 73 2) 59 24,30 43°31) 46 «42 1.08 |— 1.4 | 12 | 3,890 | nw. | 20 | sw 8 17) 7.2) 21 
Parkersburg ........ 638) 7 29.42 30.11 .O1 51.6 4+ 7.6 11 61 29 30, 43) 38 | 46 42 77 2.61 | 0.4) 10 3,587 | se, 32) nw 22} 20) T. 
| 1,940) 41 | 50 | 28.03 | 30.10 |— .02 | 46.8 )....... 17 | 29) 35/ 42) 3.92 14 2,414 5} 2) 13) 15) 7.1) 1.7 
Lower Lake Region. | | | | 47.8 84 | 77 1.63 |—1.6 | 6.7) ; 
| 767/178 |206 | 29.20 | 30.04 .01 | 47.8 t 9.6 | 67 | 14) 54 | 25 | 29) 42) 26) 43) 38) 73 1, 03 - 2.5 12 12,160) w. | 66) sw 29} 1) 8 21) 7.9'2.9 
335 76 29.67 30.05 00 4.3 45.8 WR 23 | 29) 37 26 41) 38 79 1.78 |— 1.6 | 11 | 7,923 s. nw 22, 5 6 19 7.1 3.6 
Rochester... ..... 523 81 29.47 30.05 4.0 + 8.6 7: 2) 5 23 | 29) 38 | 29 42 38 | 78; 1.01 1.8/ 10 | 6,181 | sw. | 32 sw 12) 4, 8 18 7.341 
Syracuse ...... 597 97 «113 29.40 30.05 — .O1 71138 13) 8,656 nw 22 5 9 16 6.749 
dees 713 92 102 29.26 30.04 — 4+8.0 72 2 46 2330 4 = #30 44 O76 1.34 2.8 9 9,202 sw. os 29 7 10 13 6.4 1.5 
762190 201 29.22 30.05 — .02 48.8 |+ 9.1 | 72 2 28) 30) 42 27) 44 41 79 2.07 — 0.8 10 11,216) s. 48 uw 22 6 16 6.8 0.8 
Sandusky ........... 629 62 70 29.36 30.05 — .08 49.4 + 9.0 | 72 2 6 & 3k. 2.02 — 1.0 13 | 6,372 | sw. 22,12) 5 13 5.4 T. 
Toledo ..............| | 29.36 | 30.05 .02| 47.6 |4+ 2) 25/28) 41/24/43 39/77) 1.40 1.5 10) 7,502) sw. 35) sw 29 11 5 14 6.1 2.2 
Detroit ...... 193 29.23 30.08 — 4.9 +88 69 12 58 22 | 28 21 | 42 39) 79 1.57 1.1 10 8,950) sw. sw 7) 15 6.8 5.1 
Upper Lake Region, 41.4 + 8.0 80. 2. 0.0 7.6 
6 6 80 29.32 29.99 — .02 42.2 |+ 9.4 | 67 | 13 49 17 | 28 35 | 28 38 35) 80 2. 86 0.0 9 8,476 37) nw 22 3) 20 810.1 
Escanaba............| 612) 43 | 57 | 29.30 29.98 —.05| 55 |) 4°44!) 16/ 30; 21/36 32/79) 266 0.4) 7,5 8. 34 on. 27, 4) 18 7.5) T. 
Grand Haven....... 682 92 | 29.31 29.99 — .05 6.4 +83 65 27 | 25 40 28) 42 39 82 2.76 — 0.2 14 10,414) 8, | 42) sw. | 23 10 18 7.4 20 
Houghton .......... 668 66 7 29.22 29.96 — .06 1 41 14 4,921 nw. 34 ne. 2 2 5 23 84 3.5 
Marquette........... 7M 79 116 29.16 29.98 — 37.8 + 6.4 58 44 4/30 33°19 3 2 73 3.39 + 60.7 12) 7,985 nw. 35) sw. 3 2) 6 22) 8.4 1.2 
Port Huron......... 638 70 120 29.34 30.05 9.0) 68 | 12 52) 19 28 38 | 41 82) 1.75 — 1.1 12) 8,918 | sw. | 38) w. 29 8 14 6.3 7.0 
Sault Ste. Marie... .. 614 40 61) 29.28 29.95 — .06 37.8 + 7.5 58 2 48 28 33 18) 3 3 77 3. 1.0 16 7,347) se. 47 | nw. | 22) 3 5 22) 8.462 
823241 274 29.15 30.08 — 47.0 +86 70 12 26 41/522 45 40) 79 2.08 — 0.7 | 11 13,583 | sw. | 52 | sw. 23, 8 13) 9 6.1/0.5 
Milwaukee.......... 681124 142 29.27) — 44.9 + 9.7 | 70 | 12 52 24, 2 41 38 & LS - 0.2 7 8,504 sw. 39° sw. 14 7 «+4 19 7.0 1.2 
Green Bay.......... 617, 49 | 57 | 29.31) 29.98 — .06 41.2 + 9.1 64 2 48 20) 3 27 | 37 33) 77 1.42 0.6 8 | 8,550) sw. 40 one. 26, 9 18 7.9) 0.1 
702 95 116 29.19 2.98 — .06) B41 4 4.7 1 39 29); 22;32 2) 84 1,85 0.2 9 7,465 sw. 43) nw. 2} 2 9 19) 7.9 41 
North Dakota. 28.4 + 3.0 77 «200.42 0.3 | 6.0 
935 54 60 28.97 30.00 — .07 29.8 + 5.6 | 58 3 8/30 2 2 28 2/8 | O54 04 7,313 nw. | 40) se. 17 11 4 «15 6.4 3.0 
Bismarck ........... 1,674 16 29 28.16 30.00 —.07) 29.714 3.8 61 339) 7) 26 20, 34,24 19/68) T. |—0.7| 6,198| nw. | 44| mw. | 25 11) 8) 11) 5.5) T. 
1,875) 14) 34) 27.90 29.98 2 35 3/29 16/37 '22 17' 7 0.72 0.2) 11 | 6,368 | s, nw. 2 9 5 16 6.2 84 


| Total snowfall. 


Novemser, 1902. 


Pressure, in inches. 


| 
s= | 
= 
ate | EE 
as | #3 | 28 
ts 
s8 = 
Se > 
29.05 | 29.98 |— .08 
29.22 | 30.00 |— .07 
29.54 29. 98 
29.08 30.02 — .06 
29.24 30.00 — .07 
29.54 30.01 OR 
29.68 30.08 — .04 
29.34 30.04 | — .06 
29.42 30.00 
29.42 | 30.04 |— .06 
29.18 | 30.02 |-- .07 
28.99 30.04 .05 
28.61 30.02 
28.71 30.00 — .08 
28.80 30.02 06 
27.19 | 29.96 |— .12 
28.76 30.00 — .OR 
28.28 | 29. 98 10 
28.57 30.00 08 
28.64 29.99 
7.24 | 29.94 09 
27.38 | 29.94 |-— .13 
25.70 | 29.99 i 
26. 82 | 29.94 .13 
26. 52 | 29.96 |— .12 
23.92 | 30.00 |— .07 
24.55 30.00 — .10 
27.04 30.02 — .06 
24. 65 29, 98 | - ,08 | 
25. 22 | 29.96 . 09 
30. 02 06 
30.00 — .07 
30, 02 06 
30.00 
28.17 | 29.98 09 
26.21 | 29.96 |— .09 | 
26.14 | 29.92 |— .08 
23.20 30.00 .0% 
23.28 | 29.93 .09 
28.78 | 29.93 |— .05 
29.78 | 29.94 . 04 
25.97 | 29.98 |— .07 
| | 
25.25 30.08 
25.59 30,03 
24.58 30.01 .07 
25.60 30.02 — .10 
25.36 | 30.04) — .04 
26.39 30.08 .18 
27.16 | 30.06 11] 
29.17 | 29.99 |\— .16 
25.45 30.05 .09 
27.90 | 29.99 il 
28.91 | 29.99 |— .14 
29.71 | 29.75 |— .22 
| 29.69 | 29.93 |— .12 
29.59 | 29.83 |\— .17 
29.81 | 29.94 — .10 
29.73 | 29.96 — 
29.81 | 29.97 |— .13 
29. 46 30, 02 10 
29.99 | 30.05 |— .06 
27.56 | 30.05 — .04 
29.68 30.05 — .06 
29.97 | 30.08 — .06 
29.91 | 30.07 |— .02 


Elevation of 
instruments. 
n 
>. . 
2% 
Stations. 
22 
5202 
28 
a & 
U Miss. Valley. 
Minneapolis .............. 99 208 
714 71) 
Davenport .......... 606 71) 79 
Des Moines ......... 861 84 &8 
Dubuque 698 100 117 
6144 68 78 
springfield, Ill...... 644 82 | 93 
534 75 110 
567 111 210 
Missouri Valley. | 
........... 784, 11 | 84 
Kansas City ........ 963 78 95 
Springfield, Mo ..... 1,324 98 104 
1,189) 75 | 84 
1,105115 121 
Valentine .......... 2,598 47 
1,135 96 164 
1,572 48 50 
1,306 56 67 
Yankton ....... 1,233 42 | 49 
Northern Slope. | | 
Miles City .......... 2,371 42 50 
2,965, 45 | 
Rapid City.......... 3,234 46 5O 
6,088 56 64 
5,372 26 | 36 
North Platte........ 2,821; 43 | 52 
Middle Slope. | 
Pueblo.... 80 86 
Concordia 42 | 47 
78 | 85 
Oklahoma 79 86 
Southern Slope. 
3,676 43° 52 
Southern Plateau. 
3,762 10 110 
7,013 47 5O 
6,907, 12 25 
1,108 50) 56 
141 16 5O 
Independence ...... 3,910 51 58 
Middle Plateau. } | 
Carson City ........ 4,720, 82 92 
Winnemucca ....... 4,344 59 | 70 
t Lake City ...... 4,366 105 110 
Grand Junction .... 4,608 43) 51 
Northern Plateau, 
3,471 53 58 
757 52 | 61 
1,943 101 110 
Walla Walla....... 1,000 65 73 
N. Pac. Coast Reg. | | 
Neah Bay¢+... .....) 50 5O 
North Head......... 201) 11 | 56 | 
Port Crescent ....... | 250) 13 | 20 
| 57 | 64 
Portland, Oreg....... 154 68 96 
Mid. Pac. Coast Reg. 
2,375) 11 | 18 
332 50) 56 
Sacramento ......... 69106 117 
San Francisco....... | 155.161 167 
Point Reyes Light .. 490 7 30 
S. Pac. Coast Reg. | 
| $30) 67 | 70 
Los Angeles ........ 388116 123 
San Diego........... 87 94 102 
San Luis Obispo 201 46 48 
West Indies. } | 
29 41 | 54 
Bridgetown ....... 80) 57 | 65 
Cienfue | 52 62 67 
Grand Turk ........ 11 6 20 
7 87 105 
Kingston ........... | 286 38 | 52 
Port of Spain ......., 40 65 | 66 
Puerto Principe ....) 352 55 | 62 
San Juan ........... 82 48 90 
Santiago de Cuba ... 82 46 | 52 
Santo Domingo. ..... 57| 37 | 
Willemstad 5 


8238 


LARFZ 


| 


+ 


max. 


| Mean 


58. 


mean min, + 2. 


Temperature of the air, in degrees 


2 


Nore.—The data at stations having no departures are not used i 
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TABLE I.—Climatological data for Weather Bureau Stations, November, 1902—Continued. 


Fahrenheit. 


° 
— 
| 
tea |é 
& 
1+ 63] 
+ 63 
+ 7.4) 68 
7.6 67 
9.7 | 72 
+ 6.8 | 72 
9.0 69 
+ 76 
+ 84) 80 
+ 81) 76 
9.2 | 78 
+ 9.7 | 79 
+ 6.2 
+ 7.6 | 79 
8.3 | 75 
7.6 | 78 
5.9 | 74 
3.6 73 
4.8 72 
+ 2.91 73 
+ 32) 62 
4.1 64 
+ 4.1) 64 
+ 5&2) 67 
+ 0.9 
3.3 | 57 
+ 2.3 | 62 | 
0.5 54 
| 48 | 
0.9 66 
67 
1.2 | 65 | 
4.1 | 75 
i+ 3.8 | 
+ $2] 74 
1.7 | 75 
4.2 | 75 
+ 3.5 | 79 
5.1 | 76 
+ &1 75 
+42) 
79 
+ 2.5 | 78 
-1.0 
2.4) 81 
+ 2.0] 61 
5.6 
+ 0.1 | 84 | 
— 2.3] 
2.4) 68 | 
0.2 | 
2.5 | 64 | 
+ 0.1 | 67 | 
| 64 
1.2 | 70 
68 
+ 08 
0.3 57 
+ 2.5 70 
0.5 
+ 3.0) 64 
1.0 50 
+ 0.2) 64 
+ 02) 
1.5 | 55 
0.5 58) 
+ 0.2) 
+ 0.9 | 58 
0.2) 58 
+ 0.5 | 57 
+ 0.5 | 62 | 
I+ 1.0] 64) 
2.0; | 
i+ 1.2 | 65 | 
| 62 | 
= 2.6 68 
2.1 | 70 | 
— 1.5 | 67 | 
— 0.2 | 63 | 
— 4.1 | 73} 
1.0 86 
0.3 | 74 
i— 1.2 | 82 | 
+ 3.2) 88 | 
| 89 
0.5 86 
90 
-| 9 
88 
87 | 
89 
88 
wal 89 | 


Mean maximum, 


61 


Minimum. 


= 


Mean minimum, 
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. 2 | | Precipitation, in | | = 
is | Wind. 
m & 2 | Maximum 
& = Ses = at) £3 | wd lo 
gig lela £8] B is 
| | | 6.8 
24 1.74 /+ 1.1] 9] 8,691] nw. | 42/ sw 3} 4) 5) 21/....)24 
20/33 30 78| 240/41.3| 8 | 5,695 | nw. | 31/ nw. | 2) 6) 19) 7.6) 1.8 
...| 1.76/+ 03) 7| 5,884] 25 | se. | 28) 2] 19] 7.6) 1.0 
32 | 43 40 8&8 | 1.95/—0.1| 8| 5,395] 30 | sw. | 14, 8 13) 6.00.5 
28 40 37 85) 1.65 — 0.1) 9) 6,604) sw. 36) sw. | 11) 6 10 14 6.8) T. 
28 | 40 | 37/79 | 0.86/- 7 8,205 | | 30 | s. 14 7| 7.3) 1.1 
28 44 41 82) 2.60 40.5) 11 5,902) sw. 34) sw. | 14 7 9 14 6.4 0.9 
22| 49 | 46|79| 3.51 /—0.7/ 5,323/ 8. | 27) nw. | 2] 12] 16) 7.5) T. 
26 2.82 0.2 | 10 | 6,953 | sw. | 30|w. | 14 14 11) 6.3) T. 
30 2.53 4+0.4/ 9 6,22 | sw. | 87) w. | 29) 5) 12) 13) 6.6) 1.4 
25/48) 44 76) 3.20 0.1 | 13 | 6,816 | 45 sw. 29 8 146.4 0.3 
289/406) 9) 6,214) 5, | sw. | 29) 5) 10 15) 6.9) T. 
24 | 45 42 | 82 | 2.04/—0.1) 8 | 6238/5, | 28/5. 11 8 166.8) T. 
22,48 45 86) 4.20 + 1.1 8,091 | se, 36) se, | 28) 8 3 19) 6.9 T. 
2.13 |+ 1.0 | 10 | 6,685 | 12 15) 67 
36 | 37 | 34 | 80| 1.97 |4+ 1.3] 11 | 7,976 | 37 | nw. | 26 11) 9 10) 5.2) 0.8 
33 | 37 | 34/80] 1.38 |+ 0.3 | 8 | 6,892 n. 31 | sw. | 23) 7) 10) 13) 6.4) 0.8 
30) 23 68!) 0.58 6| 7,849 | nw. | 41 | mw. | 25 16) 7) 7) 3.8) 24 
0.16 — 0.7) 7) 8,890 nw. | 42) 8, 7 8 715 6.2,0.8 
37 | 29 | 22) 65 | 0.17 0.3 | 2/| 5,009) e. | 30) mw. | 3) 12) 11) 5.2) 1.2 
38 28 23/70) 0.3) 4) 8,001) nw. | 40) se. 27) 12) 6 12) 5.6 0.3 
bo 0.28 |\— 0.4) 4/ 5,544! nw. | 33/ s. 3) 8) 136.0) T 
72) 0.38 — 02 6.2) 
22) 84) 0.99 0.4) 5 | 8,247) sw. | 47) sw. 17 9) 13) 6.0) 9.8 
32) 29 26 85) 0.10 — 0.3) 4,220) 60 on. 13) 11) 4.5) 1.0 
33 | 26 | 20| 67| 0.1 | 8 | 5,789 | sw. | 48/ sw. | 3) 6) 13) 6.3) 2.6 
21 30/27/83) 295)....... 15 | 3,381 | w. | 25 | sw. | 27; 3| 9 18) 7.8/11.2 
87 29 23 68) 0.68 4+ 0.3) 5,273) mw. | 42 | nw. | 25) 18) 6 3.3) 5.0 
35 | 27| 18 | 54) 023 7,204) w. | w. 12) 10) 8) 5.1) 2.1 
37 26 20 63) 0.06 0.6) 1 | 3,003 | sw. | 30| sw. | 12 16, 2) 3.7) 0.6 
42 | 32/28/73) T. 0| 5,512) nw. | 36 | nw. | 25} 9) 17 5.1) 
| 2.96 |+2.0 6.8 
37 | 32 | 22 | 54/ 0.61) 8 5,175 | 8. 45 | nw. | 25, 11) 12 6) 4.7 4.0 
45 | 32 22 | 53 | 0.39 0.1 | «3 | 4,304 | nw. | 86) nw. | 3) 17) 5.2) T. 
29 39° «37 14 0.3) 8 | 5,446 | fs, 30 | s. 11 9 6 15 5.8 0.6 
37 38 34 79) 0.53 | 0.0) 6 8,332 | s. 40 | s. 11, 9 12) 9 56.3 
28 44/42) 85) 1.76 11 6,635) 35 | sw. | 11) 16) 6.6 7. 
48/90) 9/8484) 40) 2} 5) 8 17| 7.2) 
| | (56 
28 52/49 80) 246/411) 6, se. | 32/ se, | 11] 8! 14] 6.3) 
41 | 40 | 35 | 75 | 224 it 1.5| 7] 9,575 42 | nw. | 25) 16, 5| 9) 4.9 2.0 
44/42 30/48 0.49) 0.0) nw. 46) ne. 30,1512 3 3.4 T. 
26 30 21 0.93 |+ 0.2 4 | 4,869 | se. | 34! se. | 20) 16) 13 T. 
85 | 47 37 | 56 | 2.01 1.5! 5/2738 | 17) w. | 19 9 229) 
36 | 49 50) 0.57 +03 5/4247) n. | n. | 30) 28) 41.7 
31 | 38 21) 43 0.41 5,478 | nw. | 31/5. 10,15 7 8 43 3.6 
092 02 4.9 
41 | 33 | 27/ 67| 0.76 |—0.7) 7/ 5,051 | sw. | 60| sw. | 18, 12) 9) 6.0) 1.8 
44 | 32 | 26 | 67| 0.57) 6| 6,917| sw. | s. 18 14, 8 8) 4.7) 1.1 
45 | 28 | 20 | 64| 0.89 6 | 6,289) w. | 40/8. 19 15, 8 7 406.8 
234 26 56) 1.24/— 0.1) 8) 4,316) se. | 40) nw. | 24 9 6.1) 41 
38 82 23 55 1.10 0.5) 7) 3,138) nw. | 24 mw. | 25 9 15, 6 4.8) 1.5 
| 76 «2.63 |+1.1 6.6 
2432/27) 71 | 1.73 |+ 0.8 | 18 | 4,525 | se. | se. | 17) 1) 22) 5.8) 5.8 
27| 36 30 69) 1.93 + 0.6 | 15 | se. | 16 9 4 17 65 1.8 
1.90 |+ 0.1 | 15 | 2,727 | e. w. | 24 6 16 7.1 
25 | 31 | 25 | 65 1.14 |—0.2| 9 | 7,620) se. | 36/ se. | 17) 7| 14) 9 5.6 6.1 
14/35 32/85) 4.12 2.4) 18 5,303 36 | 17) 26) 8.5) 3.9 
22 | 40 | 38/87) 437/43.0| | 32/5. | 6 13 6.1) 
88 | 10.03 + 3.5 8.4 
17 | 44| 43 | 91 | 12.47]....... 17 | 5,448 | sw. | ne. | 6) 1) 5 14) 8. 
15 | 47 | 46 | 93| 885 0.3 | 23 |15,244} se. | 73 | se. 2) 1) 5 2488 
23 890 |+ 2.5 | 2,777] sw. | 24) sw. | 1) 1) 9 20) 8.1 
13 | 43 | 41 | 84| 21 | 6,403 se. | 38 se. | 30) 0) 10 2083 
Dad 10.84 4.7 | 23 | 5,181 | sw. | 30 sw. | 30) 0} 29) 9.4 
17 | 44 42 | 87| 9.94 4.2 22 | 4,788 | s. sw. | 30) 22) 8.7 
17 | 44 | 41 | 85 23 | 2,279 | s. 17 | sw. | 24) 8.7 
| 488 1.6 
24/49 46 83 | 10.88 4 5.5 | 18 | 4,835 se. 36 20 7) 15) 6.1 
15 | 43/39/79} 3.82)....... 10 |13,059 | nw. | 70) nw. | 16 10) 11) 9 5.2 
24 47/43/77! 664/+ 3.5 | 10| 4,689) se. | n. | 19 12) 6 12) 5. 
27 | 47/| 48/75) 202/—0.1| 5,691| se. | 40) se. 9) 11) 12) 7) 4 
15 51 48 81) 1.98 0.7) 8 | 5,789) w. | se. 9 13 9 847 
288 0.2) 11 14,792 | nw. | se. | 9 10) 8.7 
1.84 + 0.5 3. 
30/47/43 77) 2.25 3 | 2,679) mw. | 14) nw. | 16 13 11) 6 44 
| 69) 2.08 3 3,621 ne. | 22) ne. 20 15 18 3. 
22/52/46 72) 1.53 6 | 4,098 nw. | e. 10 3.2 
39 49 43 69) 1.52 5/4124) | 20/5. 9 10) 3.4 
13 | | 71 76| 6.61 |.......| 18 | 6,530 | e. 25 | e. 16 5 17) 57 
15 | 75 73 78) 5.78 |— 0.4 | 17 | 5,942 | e. 28 | se. | 15) 13) 12 5 
21 71 | 69 | 85 3 | 5,273 | ne. | 23 | se. 1} 17] 11) 2) 3. 
19 | 70 68 | 82) 3.96 | 11 | 8,596 | e. 38 ine. | 1/12 14 44 
21 | 71 | 69/ 80| 1.63 )....... 8 3,814 | ne. | 22) se. | 14 11 13 6 4. 
2 71| 70/90} 1.12]....... 8 | 5,178 | me. | 24) se. | 12 16 8 64 
15 73 | 71 | 82) 5.65 |— 0.8 20 | 5,780 | 30 16, 7|17| 6 5.2 
23| 71 | 69 | 8 | 206). ....)12/ 4,455 | | ne. | 2) 10) 13) 7 5.3 
1 72/70/96!) 3.86 | | 19 7 20 8 5.1 
14 | 76 | 74) 78 | 2.97 |...... | 7, 695 | e. (28 | ne, 25, " 
| | | 
closed November 21, 1902, and instruments 


n computing | the district averages. * More than one date. {Station 
moved to Tatoosh Island, Wash. 


902 |_| 
| 
| | 
05 36. 1) 42; 17) 29 
0.8 37.: 1 42) 18 | 30 
0.2 41. 13, 48 | 19 | 30 
26 46. 11 30 
T. 43. 1] 51 | 24] 27 
444 12) 51 | 22) 30 
T. 48, 56 | 27 | 26 
T 10 61) 29 | 27 
49. ( 11,56 | 26 | 28 
1.8 49. 11| 58 | 27 | 26 
40 53. 10 60) 29 | 27 
42. 
1.0 11] 59 | 25 | 26 
49. ( 1 57) 24) 27 
»4 51.1 10 58 | 28 | 27 
47.1 956) 20 | 27 
41.7 11| 50 | 17 | 27 
41. 1} 49 | 17 | 27 
37.2 350 6) 29 25 
37.5 23 46 | 10 27) 30 
36. 3 46 12} 10| 26 
33. 6 3} 44| 27) 23 
38. 0 23; 48 | 11 27) 29 
33.6 
r. 26. 6 2}35/ 12) 18 
83. 6 43 | | 29 24 
31.0 2) 39 | | 23) 23 
32.4 38 28) 27 
35.8 23) 47 | 10 24 
35. 8 948 29) 24 
32.8 8 46) 6/29 19 
39.3 51 | 13 | 29) 28 
45.1 | | 
41.2 53 13) 29) 29 
40.5 9 8 | 30) 26 
44.2 1/53 | 19 | 27) 35 
43.7 1.55 | 15 | 29) 32 
47.9 | 23/27 41 
53.0 9 60 | 28/27 46 
52.5 
58.0 67 | 33) 27) 50 
47.0 58 | 24 | 29) 36 
48.3 
53.9 10 68 24 27; 40 
39.6 10,48 | 14/26 31 
33.0 45 |-- 7 | 24) 21 
58. 0 2) 71 | | 26) 45 
60.0 34 24) 48 
45.4 4/56) 27/24) 34 
39. 2 
38.9 50 | 28 28 
37.2 8} 48 | 12 | 28) 26 
34. 6 9 46) 3/26) 23 
41.0 949 21 | 30 33 
39.8 10,50 | 18/30 29 
39.4 
36.5 9} 43 | 21 | 25) 30 
41.0 10/49 | 25 | 25) 33 
42.8 1/49 | 28/20) 37 
36.0 9} 44) 12 | 25) 28 
36.8 1) 42; 20 | 29) 32 
43.2 2} 49 | 28 26) 38 
7 45.6 | | | | 
44.9 15 49 35/19) 41 
47.7 9 52) 36/20 44 
7 42.5 | 29) 37 
45.8 50 | 34/20) 42 
44.4 10) 49 5 40 
47.4 34/20) 42 
46.1 10 51 | 31 23 41 
46. 2 7| 52 | 33 | 20) 41 
52.6 
51.8 658 37/21) 46 
47.4 37/19) 43 
51.3 1/59 | 35/24 44 
51.4 30/28) 43 
1,60 45 27, 50 
53. 6 257) 44°19 50 
55.9 
51.3 2} | 33 | 20) 42 
- 2 39 | 21) 48 
58.3 2 42 24) 51 
55.8 2 21 46 
29. 79.0 9 | 25) 74 
29. 80.4 5 72| 8 7% 
29. 76. 6 15 62 10 69 
29. 78. 6 10 68 24) 72 
29. 75.8 17 64,12 70 
29. 16 66 27, 70 
29. 79.8 6 69 | 8 72 
29. 75.8 30 62 | 27) 67 
29. 77.9 1 69 | 23 72 
29. 77.6 6 64 26 «69 
29. 76.8 5 | 64) 27) 69 
29. | 81.5 4 71 25) 77 
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Temperature. 
| (Fahrenheit.) 
Stations. 
| 
| gigs 
| & : 
= 
aia 
| 
Alabama. | 
78 22 | 55.4 
Bermuda .... 85 | 28 | 60.0 
Birmingham..............| 80) 29 50.6 
Camphill . 80°) 27¢ 57. 2¢ 
86°, 58. 5f 
Daphne 61. 6* 
Eufaula .. 79 28) 58.0 
28 | 57.8 
Evergreen ........... 60.0 
Florence 81 | 57.0 
Fort Deposit ............. 80, | 
24 | 56.3 
Greensboro. . 79 29 | 59.0 | 
79¢| 24e| 54. 9e 
Highland Home.......... | 80) 30 | 60.9 | 
Livingston @ ............. | 28 | 57.0 
| 80 29 | 57.2 
Madison Station.......... 24 58.2 
Maplegrove ...........+++| sl 22 | 4.3 
78 | 28) 57.6 
82; 22) 57.2 
canes 73; 21) 54.9 
78 28) 58.1 
Ozark 2 6.0 
Prattville 80) 2 | 57.9 
78 | 27 | 57.4 
sl 23 | 55.4 
7 244) 58.6 
Selma ...... 83 | 29 | 59.7 
79 29 | 57.4 
Tuscumbia ........ | 260 
MM 28 | 61.7 
Union Springs............. 78 59.0 
Uniontown ............... | 26 | 58.8 
| 7 23 6.9 
Wetumpka .......... .... | 27) «60.3 
Alaska, 
er 47 19 | 32.8 
50 23 | 37.3 
Arizona, | 
Allaire Ranch ............)...... 
Arizona Canal Co's Dam 8) 639 646 
95 | 35 61.7 
MM 38 | 55.2 
74) 28 SLO 
Buckeye. .... 87 29 49 
Casagrande®!. 40 
Champie Camp ........... 92 25 (55.2 
| 68 35 | 52.6 
Draguon Summit®!,...... 75 | 47.7 
Port Apache.............. | 74) 15 43.4 
Fort Defiance ............ | 60) 7 | 33.2 
Fort Grant ......... 75 | 30 51.5 
Fort Huachuea........... | 55.8 
85 
Mount Huachuea......... | 76 27 | 3.7 
Natural Bridge........... 
fo cece cho 
| 86 30 | 57.1 | 
ss 19 | 50.7 | 
Pinal Ranch | 
73} 8 | 40.3) 
Sentinel 86 44 | 61.0) 
Signal .... ce 87] 27 54.4) 
72 10 | 41.0 
| 26 | 51.8 


Precipita- 


Rain and melted 


tion. 


snow. 
Total depth of 
snow 


> 


Pr 
an 


An 


an 


= 


= 


3.0 
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TABLE II. Amacai ana record of voluntary and other cooperating observers, November, 1902 


Temperature. 
( Fahrenheit. ) 
Stations. 

a 

Arizona—Cont'd. 

81 30 55.0 
i 80, 35 61.2 

72 31 (47.4 

the 65 1 | 36.2) 

Arkansas, 

Alco.. 80 28 
Amity . 82 31 56.4 

28") 56. 44 

Corning aS 26 | 53.2 

Dutton. 74 21 | 54.2 

Eureka Springs. 79 25 58.8 | 

78 21) 

Forrest City..............| & 30 | 57.2 

MM 28 | 55.1 | 

Helenaa 

Lake Village ............. 31 «61.0 

22 | 52.9 

30 | 57.2 

ws wats 78 27 «56.8 

82 31 6 

Mountain Home.......... s2 27 «53.2 

Mount Nebo.............. 74 24 | 53.8 

New Gascony ............ 83 29 | 58.4 

| Newport b¢.............. 29 | 56.1 

Oregon 82 25 | 52.6 

31 | 55.8 

83 29 | 57.4 

85 23) «4.8 

| Princeton eet 81 27 | 57.7 

Silversprings............. 80 22) 

Spielerville...............| 28 56.0 

82 29 | 57.8 

82 30 «59.8 

78 30 58.8 

78 29 «5.0 

_ 73 21 | 51.2 
86 25 | 53.0 

California, 

79 24 «49.0 

65 39 «52.1 

7 18 42.4 
62 18 | 38.6 

76 40) 

Campo ..... ee 

Cape Mendocino L. 

64 15 | 37.2 

Ciseo *! 32.2 

71 30) «51.6 

68 32) 

| Crescent City 66] 35] 502 

65 2” 39.1 
72 37 | 54.5 

Delta*! 71 34 «OOS 

72 29 | 49.3 | 

Dunnigan*!,............. 68 36 51.6 
|| East Brother L. H.. 

Edmanton*®!............. 57 ' 39.0 


Precipita- 
tion. 


Rain and melted 
snow 


9. 99 


Total depth of 
snow, 


0.3 


6.0 


Stations. 


California—Cont' d. 
Eleajon 
Elmdale ..... 


Foster 
Georgetown 
Gilroy (near) . 
Hanford 
Healdsburg 
Hollister 


Kent 
Kono Tayee 
Laguna V 
Lamesa 
Las Fuentes Ranch 
cen 
Lick Observator 
Lime Point L. I 
Lodi 
Mammoth*?,............. 


Milton (near) 
Modesto *! 


Monterey * 


North Bloomfield... ....... 
North Ontario............ 
North San Juan*!,....... 
Oakland 


Pigeon Point L. H 
Pilot Creek 
Pine Crest... ... 
Placerville 
Point Ano Nuevo L. H 
Point Arena L. H 
Point Bonita L. H... 

Point Conception L. H. 
Point Fermin L. H 
Point George L. H 


November, 1902 


Tem perature. 
(Fahrenheit. ) 


Point Loma L. H......... 


Point Sur L. 
Pomona (near)........... 


| 
° | 
80 28 
90 31 
82 28 
M 36 
73 35 
68 35 
67 29 
78 26 
4 15 
76 28 
74 28 
77 29 
74 15 
87 33 
2 
35 
78) 32 
67 
67 28 
67; 3 
39 
23 
75 30 
33 
61 26 
74 31 
ri 27 
6s 36 
87 3s 
25 
75 30 
70 36 
73 
80 338 
70 
60, 34 
76 30 
68 33 
vil) 33 
70; 21 
M 30 
75 
70 
67 25 
st 34 
76 28 
66 38 
95 
85 40 
73 29 
74 21 
68 
79 42 
66, 24 
65 45 
&2 32 
79 31 
78 34 
«#419 
68 33 
32 
77 28 
6 
76 32 
30 
65 27 
67 | 28 
68 | 31 
72 | 
8! 39 


Pree -ipite- 
tion, 


Rain and melted 
snow, 


1,45 


| Total depth of 
snow 


~ 
= 


27.5 


0.5 


244 


| 
$ 
= 
Ins. | Ins. ike |i 
4. 82 1.34 1M 
4.07 1. 40 3.5 666k 46 4064 56. 2 1. 26 
4.46 4.00 52.4 2. 35 
65 200 20.0 62.0) 2.15 
44 4. 96 10.0 Fordyce Dam........... GM 
6, 82 52.1 14.16 
8.74 
7. 92 46.1 6. 66 
2 5. 39 51.1 144 
71 6.61 40.1; 5.26) om 
16 6.40 49.5 1.67 | 
07 5. 91 9.46 
Ww 4.49 2.08 
37 | T. 6.16 Humboldt L. H......... 10,08 
70 6.50 43.6 3.80 2.5 
23 5, 86 61.4 0. 50 
06 6. 88 60.0 O86 
46 10.09 av —— 
sv 4.87 Kennedy Gold Mine ... 43.9 4.50 
22 6. 69 51.8 | 7.59 
3. 97 » 499.7 4.35 
25 9. 36 
19 4. 39 35.8 10.37 
3. 56 3.16. 
78 me 4.96 | T. 99.4 2.14 
10 5.83 55. 7 2.05 
71 4.04 41.6 S01 
12 T. 5. 97 | 
20 T. 52.9 2.07 
69 8. 20 1. 
71 3.55 | T. WS 4.90 
79 | 4.20 64.2 
75 6.15 Manzana 49.2) 1.9 
16 30 Mare Island L. H ....... (64 
4. 05 
6. 05 55.0 
47 6.12 58, 2 
5.77 53.8 
11.04 Moke mne Hl 45.8 
| 5. 06 48.2 
4.56 Mount St, Helena ....... 1920 | 
79 4.42 51.8 13 
St T. 12. 93 Needles 20 
T. 4.80 Nevada.... : 4.5 65.91 
4.63 52.35 3. 70 
7.81 52. 6 2.49 
5.94 3.6 66.09 
2.75 3.0 7. 638 2.05 
6.19 3.98 51.0 6.08 
| 9.18 52.9 2. 37 
1.72 6. 46 ON 
1. 92 10, 33 59.8 4.60) 
2.00 10. 20 ich dn ue 9.8 3.49 
6.15 4.2 6.71 
1. 55 1.5 3. 08 Peachland®® ............. 52.6 7.46 
7.44 Piedras Blancas L. H..... 
1.) 
1.15 0. 63 re 2.0 
5. 25 2.19 57.6 | 5.27 | 
0, 88 4.4) 4.59) 
45 2.0 2. 06 
4 2.0 3. 21 
75 1.47 9.0 at Se 
80 0.04 19.0 194 
2 T. 1. 3. 35 
— 2.17 2 2.20 
57 2. 27 sant 
oo 9.0 0. 35 
th) 1. 76 6.0 1. 67 | 
43 6. 31 2.31 | 
30; 22 1.51 1.42 | 
78 6.0 0. 53 DOWRY 8 3.08 
il | 1.2 2. 4 0.0) 7.90) T. 
89 | 5.55 | 7.72 
36 | 1.72 | Redlands....... 1.40 
99 | 8. 59 9.4 1.58 
88 | 0. 61 2.16 
wo; 290 5. 09 «1.69 
17.0 1.01 3.2) 1.09 
1.33 Roe Island L. H..........|.. 
7s 4.0 2% Rohnerville *§............ 9.3 | 10.95 
13 | 73 82 5.45 
19 | 4.89 | Sacramento .............. 
02 | 4.10 
71 0. 83 2.6 | 0.22 | 


02 


= 
= 


5 


Novemper, 1902. 


Stations. 


‘ont’d. 
San Bernardino . 


San Mateo *!............. 
San Miguel *!............ 
Santa Barbara............ 


Senta Barbara L. H............. 


Santa Clara 
Santa Cruz 
Santa Cruz L. H 
Santa Monica............. 
0.0 


E.Farailone L. 


Susanville 


Upper Mattole*!......... 
Vacaville*! .............. 


Voleano ngs*5, 

Wasco. 


Breckenridge ............ 


Cedaredge. .. . 


Cheyenne Wells .......... 


Holyoke (near)........... 


Lamar 


Pagoda 


snow, 
snow, 


Minimum, 


Maximum, 
| Rain and melted 


| Total depth of 


> 


MONTHLY WEATHER REVIEW. 


Temperature. Precipita- 
(Fahrenheit.) | tion. 
iz |s 
| | = 
Stations. | a8 
= = = 
| 
Colorado—Cont’ d. * Ins. | Ins. 
ca 77 | 9/41.7| O41) T. 
Rogers Mesa ............. 70 6 37.9 | 0.84 .9 
58 5 | 30.6) 032) T. 
68 0 37.6 0. 80 
65 1° 32.8) 0.31 
Santa ( 4 36.6) 0.95 .0 
6 | 37.9) 0.56 
Sugarloaf... 60 5 | 33.8 | 1.30 3.0 
72 12 42.4! 0.48 .0 
Wagon Wheel . 60) —10 26.0) 0.68 
65 - 4) 33.4 1. 38 .9 
WN 13 | 21.6 | 38 5 
77 8 40.2 1,16 
Connecticut. 
6 2 463 1.45 T. 
67 22/463) 1.36) T. 
63 23 | 1.37 1, 
Hawleyville ............. 69 20 | 45.4) 0.84 T. 
New London............. 46.1] 0.59) T. 
North Grosvenor Dale... 69 19 | 43.4 0,92 
66 20 44.6 1.30 
68 19' 449) 0,65 
67 20 | 44.2 1.10 | 
68 17 | 45.7 1, 45 
Ww allingford. 1, 64 
Ww aterbury 69 20 45.4 «1.34 
West Cornwall ........... 19 | 42.4, 0.7 
Delaware 
80; 29/| 54.0); 3.78 
80 28 | 52.6 | 2.32 
73 27 | 48.9 | 3.00 
74 30 | 53.2 3.16 


District of Columbia. 


Distributing Reservoir*5. 74 31 52.8 | 2.86 
Receiving Keservoir*®... 70) 29) 51.6 2.31 
West Washington ........ 78) 25 | 50.8 3.78 
Florida, 

86 35. 66.0 4,21 

| Avon Park 71.4) 1.77 
89 47 | 73.2 1, 48 
39 | 69.7 | 2.57 
83 35 66.5 7.82 
41 71.5) 1.38 
De Funiak Springs....... 80 29 | 61.8 | 4.98 
85; 39) 68.6 /)....... 
89 39 | 70.5 | 1.30 
Federal Point ............ 86 40 69.1 3.52 
Fernandina .............. 81 3865.6 4.58 
87 51 | 76.0 | 2.55 | 
Fort George *! ........... 81 dt 
90 39 | 70.5 | 2.40 
46 70.8 0.96 
35 | 67.6 | 4.27 
84; 39 69.2 |....... 
87 | 37 | 68.5 | 3.63 
88| 47 | 75.0| 3.58 
83 38 «67.7 | 2.68 
84) 33 65.2) 5.42 
Kissimmee...............| 88 41 | 71.4) 1,15) 
86 | 66.4; 3.20} 
32 66.8 | 3.36 | 
88; 44/ 71.9) 2.98) 
87 | 46) 61.0) 1. 2 
81 32 | 61.8 | 3.79 | 
Merritt Island 2); 47) 72.2| 1.43) 
87 | 75.0) 7.12 
91 34/ 67.1) 2.50) 
New Smyrna............. 85 | 38) 70.3) 0.65 
88 | 45 71.8| 2.44 
86 37 | 67.8 | 2.81 
85 32. | «4.12 
86 32 | 65.9 | 3.85 
85) 36 | 68.8 | 3.90 
ben 81 32 | 62.8) 5.91 
St. Augustine ............ 83 37 | 68.2 | 3.30 
8S 39 | 70.2 2. 23 
Stephensville............. 85 33°) 65.8 | 2.40 | 

| 85) 36) 66.6) 3.88 | 

Switzerland ........ ..... 84! 361 67.2! 3.86! 


TABLE II. na record of voluntary and other cooperating observers—Continued. 


Stations. 


Florida—Cont d. 


Tarpon Springs .......... 


Georgia, 


seeds 


Experiment 
Flem in 


Lost Mountain ........... 
Marshallville ............ 


ate 


| Thomasville.............. 


tiene 


| Cambridge .... 


Temperature, 


(Fahrenheit. ) 


Maximum. 
Minimum. 


so | 29 | 61 
32) 61 
78| 28 | 56 
80 | 26 | BR 


74 | 23 | 53. 
77| 59 
81 26 | 57 
77 25 | 55 
75| 80/5 
85 29 | 62. 


> 


76 26 | 56 
78 26 | 57 
87 28 61 
8S 28 | 62. 
&2 29 | 61 
73 28 | 56. 
80 | 27 | 57 
78 | 24 | 57 
80 27 | «59 
81 28 | 59 
85 29 | 63 
81 28 | 59, 
79 28 | 58 
S4 26 «61 


N= 


7 28 | 57 
27 | 59. 
80 26 | 58 
83 30 | 62. 
74 25 | 56. 

56 
85 25 60 
81 26) 5 

81 62 
77 27 | 56. 

7 26) 
32 | 65. 
82 30 | 62. 
82° 251) 58, 2¢ 
82 21 | 56. 
S4 31 | 64 
78 27 | 56. 
85 29 | 62.0 
75 28 | 57.1 
87 30 | 64.6 
8&2 $2 | 62.5 
82 24 | 58.0 
80 25 | 55.7 
65 7 | 34.4 
64 8 | 34.4 
68 8 | 33.4 
66 16 | 40.4 
63 8 | 30.8 
61 14 | 34.6 
66 5 | 35.2 
60 | — 3 | 29.2 
66 16 | 40.8 
57 19 | 36.8 
49 18 | 36.9 
57 | — 4 | 27.6 
56 13 | 34.8 
46 5 | 33.0 
62 9 | 35.5 
63 14 | 37.2 
66 19 | 41.0 
70 26 | 43.1 
48 15 | 34.1 
47 8 | 33.6 
63 1 | 30.2 
57 18 | 38.5 
53 9 | 30.2 


Rain and melted 
snow. 

Total depth of 
snow. 


> 


32 


_| 537 
| ‘Temperature, recipita= Precipita- 
(Fahrenheit. ) tion. | tion. 
| | 
| | | | 
| | 
| 
° | © | | ° | Ins. | 
89 28/543) 1.94 79| 34/640) 6.11 
1:25 | a8 | ai | 224 
72 $2 | 53.2) 2.18 86 40 | 70.2| 1.77 | 
70 32. «51.6 3.00 28 61.8 | 4.65 | 
Wewahit 85] 86/6044) 571] 
6S 39 | 3. 37 | | 
5 72 27 | 51.9) 0.61 76) 80 | 56.5 | 4.19 | 
80 42) 57.6, 4.01 78| 580 | 217) 
86 | 29 | 61.2 2.78 | 
79| 25/55.8| 3.84 | 
74 31 | 52.0) 2.74 78 | 28/589} 1.82] 
75 | 29 | 87.4| 2.72 
5 55.6) 2.59 | | 
77: 38/1557) 3.12 .4| 4.26 
83 40/ 59.5) 325 3. 36 | 
78 28 51.4 00 | 5.94 
73 20 30 5. 60 
65 16 40.5 92 «10.0 .6| 4.10 
st) 18 | 37.5 48 3 | 4.01 0.3 
7088 | 54.9 10 .0| 5.11) T. 
76 «36. | 51.2 68 L6| 5.32 
Truckee*! ...............| 60) 20/351 20) 22.0 80) 25 | | 8.12 
Tularec.......... «58.1 32 3.10) T. 
65 27 49.1 21 4.53} T. 
72| 26 | 48.4 15 3.33 
70 82, 49.9 5. 78 | 
75 B35 52. 6 21 "Or. tralhe ‘ 3. 40 
76 37 4. 23 
33 | 63.0 95 | 3.08 
5. 65 | 2.96 
6. 89 | 
67 49.6 2.11 | 400) T. 
70, 54.7| 2.95 | 2.78 
68 28° 49.0 16,00 | 2.51 
67 32) 51.0) 4.32 $1 26 | 00.8 | 3.36 
3. 87 Milledgeville............. 3. 97 
71 23) 3.08 2. 34 
Colorado. 4. 64 
80 & 44.0 0.07 
73. || Point Peter .............. 3.41 
56 20 | 25.6 0. 30 5.0 3.12 
4.42 
76 2/39.4/ 070) 7.0 3. 83 
77 3.22 | 
6y 0.51 6.8 3. 96 | 
67 1.37) 6.5 $28) @. 
71 0. 02 2. 67 
74 0.38 2. 87 
67 0. 92 || 3, 62 
69 0.27; 2.5 3.91 
1.33) T. 5. 02 
a 62 0.54 2.0 | 3. 62 
__..._. ary 7 37 0, 28 1.5 2. 85 
Po 72 6 | 38.0) 0.73 2.0 18 2.0 
6 —9/ 29.0) 1.02 5.6 37 
76 0.13 1.0 90 | 13.0 
74 5/3 0.11 1.0 38| 4.5 
1.44| 17.8 24 0.7 
82; 11/4 0. 36 53 | 20.0 
Las Animas..............| 77 7|39.4| T. | 10) 4.0 
7/302) 072) 39 57 3.5 
Leadville (near) ......... D4 &8 62; 12.0 
73 9'38.3 06.09) O5 59 6.8 
Longs Peak ..............| 6|29.3| 1.25) 17.5 01 | 23.0 
10 36.1) 1.50) 6.2 60 T. 
62 B44 10.0 || Priest River..............| 98) 14.5 
68 5/328) 1.39) 30 45 4.5 
69 1.37/ T. 13 | 5.0 
69 0.41! Silver City ...............! 40.5 
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| TABLE II. — Climatological record of voluntary and other cooperating observere—Continued. — 
Temperature. Precipita- | Temperat | | Tem 
e perature. Precipita- Temperature. Preci 
tion. | (Fahrenheit. ) tion. | | (Fahrenheit. ) 
a 
B aa | = = SS 
| — 
Idaho—Cont’d e | | © | | Ins. Cont’ ele|e| 
Weston 12/351) 1.03) 20 | 19|489| 40 || Denison 9/384) Lao, 
28 | 53.8 4% | HAMMONG | Fairfield 4 > 2. 0.2 
| 3. 12 3.6 Grand Meadow........... 65 16 40.40 25 3.2 
|| 9.0) B47) 42 | Greene............. 68) 4/402) 232 25 
| : 47.8 3.27 4.9 Greenfield................ 78 14 42.5) 1.46 01 
| ee | po we 48.0 2 a7 y || Grinnell ................. 69 20/' 42.0) 2.16 1.5 
| Madisona................ 3052.0, 3.69 T. | Grinnell (near) 70 18 43.0) 2.05 
20 | 47.4) 2.85) 1.0 | Madisond | T. ; 7 7 
ase tax | Grundy Center 71 17 41.2] 2.28 25 
Slasisale | nee 6.24) Guthrie Center 73) 17/406) 
| 2371 7 19 | 49.0 | 3. 45 7 72 18 40.4) 216 20 
ait 4 | = | | cian’ 65 37.0 214 20 
25| 52.9/ 4.91) 03 || Mount Vernon...... .... 548| 490| || 5 
4a3| 50.2 | 2. 60 Indianola .......... 71 45.0¢) 2.59) T. 
Greenville. 79) 24/507) 341 | T. || 25 9.1 348 
Halliday «... «2 | 26 | 52.3| 3.98 76 | 30/521) 432; T. | 
en 48.1 3.38 | | 5, | r 
77| 25/502) 3.34) 3 | || as 
: 75 3.86 3.4 Leclaire 
How copeston .. 18 47.6 2. 98 | 72) 21 480) 335° 7.5 | Lemars 0. 35 
Knoxville. . 72) 17/461) 200) 02 40 || 20 
arpe ... 74| 22/460 290) 3.0 71| 18|458| 30 | Maple 28 
Si | 415| T. Maquoketa............... 70} 18/442] 217 
alle... | | = Marshalltown ............ 73 | 43.6) 266 1.0 
18 | 47.4| 237 is | Worthington | 3. 37 | Mount *leasant 72 15 43.0 1.82 7.0 
s08| x83 | 7 | 51.0 3. 64 5.6 Mount Vernon ........... 71 15 44.4) 0.77 3.9 
Mattoon 76 49.8, 222 1.4 || Ardmore 78) | 10.18 | 28 
3 alae | 78 | 7.62 | | Northwood............... 65 9 37.6) 2.42 3.2 
.5 || Claremore................ | 86) 53.8) 3.63) Odebolt . 7 5 
| 86) 3 | 67 15 36.7 1.78 2.5 
Mount Pulaski | T | 26| 57.3) 9. 52 t— 210| 
7 A oldenv 5.45 Oskaloosa 73 22 7 
25 | 52.0) 351) | arlow 
ami se 10. 87 Ottumwa 75 27 46.5 | 2.25 1.5 
33 | 20 | Muskogee 3. 91 74) 19 449) 24 10 
Sigal sa 4a 9. 40 72 14 40.6) «1.48 1.2 
| 5, 23 BY Plover . 63 | Ile 35.5) 2.45 1.0 
7% | 29) 492/ 283/ T. || Wagoner... 3.90 | Ridgew 2a) 28 
75 | 13/484 2387) 39 | Afton... 21424) T. | 7 
77 | 3 13 | 38.8 2. 50 | 1.5 67 16° 38.8 1.40 0.3 
| || 33 21) 45.0) 228) 1.0 | 61; 37.0) 047, 
ate | 1 | 44.2 1.77; 28 Sigourney ..........-.--- 78 21. (45.4) 2.44 2.0 
| 40.8) Lil T. Sioux Center....... ..... 59) 11 34.9) O35) 15 
we) 20 43.1 2.30) 1.0 | Storm Lake .............. 12/| 37.1) 294) 25 
| os | 42.9 2. 10 0.5 | 7 13 | 41.0) 271 |...... 
37%) | 45.5) 818) 40 | Toledo. 2 257) 20 
28 | 3.0 | Wapello...... 70, 2545.8) 244 40 
| 47.6) 2.37 | | Washington 74, 42.9) 235 
|| Charles City.............. 3.18) 3.0 | Westbend 64; 37.8) 1.87) 1.0 
Bloomington ............. 27/908) | | Columbus Jutetion 72| 2|455| 48 | Woodbury 
7 | 2.04 07 | Kansas. | 
lle 78) 29/51.8) 570!) 12.2 Council Bluffs. ....... 151406) 1,67 9. 402 0.06 T. 


| 
| | 
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TABLE II.—Climatological record 
of v runt ary and other cooperating observers—Continued. 
| Temperature. | Precipita- | 
(Fahrenheit.) | tion, Temperature. Precipita- 
i (Fahrenheit. ) tion. Temperature. | Precipita- 
(Fahrenheit. ) tion. 
| |g rer | 
Stations. = 4 
lala | Stations. | ie 
| & = = 3 a | = | 3 
Kansas—Cont'd. ° | ° | Ine a a | A 
19| 504) Paducah 99 | 5.90 T. Grantsville 69 12 | 49.4) 1.85 
| wl || Shelbyville .............. 77 29 519 36 on 78 | 22) 49.8 3. 70 
5 76| 23/508) 4.06 Louisiana. 1.5 | 75| 26/524) 3.27 
.............. Lg 36 | 64.5 ao Queenstown 74| 29 | 50.8 4 
= | | 2. 46 2 Sudlersville .............. 78 27 | BL 4 
Baton Rouge ............. 81 4 = | Sunnyside................ 69 11 | 45.0 
361644) 5. Takoma Park ...... ..... 75 25 | 50.4) 3. 
— 7 7 | 19 r 80 99 | 61.8 5.21 | | 7% 26 50,2 3. 54 
Harrison ................. 76 | 2.0 || Cameron .................| 79 36 | 64.9 || Westernport ............. 74) 2 34 
0.1 Cheney ville 34 62.6 || Woodstock | 26 52.3 2. 93 
74 18 | 46.1 ot Climtom 84 31/622. 3 Massachusetts. 
| gp 10 | 2 8 25 T. Grand Coteau .......... -| 80 || Concord 69 18 | 428 as 
4 | ana 35 63.1 la 20 East Templeton *!,...... .| 58 20 | 40.0) 0.3: 0.1 
hive .............. =| ssiaala 42 "| 35 8 || Fitchburgd .............. | 66 22 | 43.0 
Medicine Lodge ........ 85 | 16 49. ¢ | 42 61.3 6.71 68) 25 | 43.4 
1. 86 | ase 4. 53 6a | aaa 0. 65 T. 
77 | 15 6.6) 0.04) T. Opelousas ............ “| 4. 10 Middicboro ............. 7 1.39 2.0 
47.6 | 174 RS ss | 4.27 Monson 16 42.1 i. 66 T. 
2) 1. 15 | Plain Dealing ........... | 6.87 Narragansett. ........... | 70 22 0, 93 
| || Plymouth ..............) 7 | 25 | | 1.73 
17 1.37 $4 6.04 | Provincetown 62 | 47.8 0. 92 2.0 
9 2. 36 || Sugartown ............... 4 3.38 || Somerset *?,.............. 70 20 8.2 1, 96 
Valley Falls. ............. 4.5) T. | 1.79 0.5 a | 20 | 400 
Wakeeney. ans 2 | 42> T. = | 2.02 2.0  Winchendon............. 2.2) 0.97 1.8 
Wam 0.02) 02 Fairfield .................| 60 1. 70 1.0 | 68 | 25 | 44.2 1.09 
409) 242) T. 68 19 con Michigan 2; 066) 1.0 
19) 49.9) 2.08 | Fort Fairfield ...... 65 6 | 34.0) 2.5 | 70] 16] 45.6 
SU) 5.0) 6.77, 6: 13. | 38.2 | 1. 21 tee 43.0) 246) 5.0 
Beattyville........... | 29) | 0.81 &.5 || Amn Arbor............... 70 18 4.0 
3.50) 05 | Mattawamkeag 1.45| 0.8 || 75 19 45.0) 1.83) 3.6 
Bowling Green .......... 97! 20 53.6) 49 T. | Millinocket 4) 1.65, 5.0 || 66 13 as| os 
Green ..........- 77 | 449| || North Bridgton 1. 88 5.2 | Ball Mountain ........... | 42.5 2.45 0.5 
Catlettsburg. ......... sy 53. 6 3. 38 2 5. 7 1,47 | 19 3. 61 5.0 
Edmonton ...............| 7 85 53.9) 5.04) 02 32.6 | Berrien Springs .......... 70 | 26 
79 | 25 | 429) 01 | Vameeboro ............... 65 826) 224 142 || Big Rapids............... 20 
Falmouth ................ 50. 8 | 3. 98 T. 62 7 90 4.0 Birmingham ............. | % 2.0 
| 76) 30 4 | Annapolis .......... 78 25 | 52.9 | 58 is ao 
79) 29/3 24) 390) T. Bachmans Valley......... 71 Carsonville 76| 21 | 
Greensburg .............. a0 57. 0; 345) T. Boettcherville............ 79 20 T. Cassopolis ................ | 25 | "350° 
Henderson ............... 28] Cambridge 7% 1.5 || Charlevoix............... | 67 as 
High 2 | 5. 48 T. 52.0 70 | 39.2 5. 05 0.5 
53.0 | 3.39) T. Cheltenham .............. si. 5 3. 66 47.8 1.97 
79| 5.14) 0.5 Chestertown.............. 72 29 3% | Cheboygan ............... 7 15 36.4) 3.68 0.5 
56.3) 5.92 T. Clearspring 4 | 49.8 248 1.0 | Coldwater 46.0) 1.59) 4.0 
| 98 26 52. 8 | 4.45 @5 || Coleman .................| 76 2. 16 Deerpark................. 16 | 38.1. 
Manchester............... 0) 429 T. | Collegepark ........ 96) 4s 38 | 59] 15 39, 4B 
77| 2 51.2) 380) T. Cumberland b Eagle Harbor 68 | 20 
Mount Sterling eee 74 31 53.5 | £105 Tr. 55 2. 50 3.0 Fennvilte 69 5 45.9 1. 15 2.5 
Owensboro ........ go! 51.7 | 4.14 | 53.5) 1.85 | Fitehburg..............-. | 69 46.4) 3.71 2.0 
29 | 54.9 5. 48 | Fallston. = Flint .. ~ “3 2.37 5.5 
62 35 | 49.2! 1.97 
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Stations, 
3 
3 
Michigan—Cout' d. 
65 
73 
Grand Marais ............ os 
Grand Rapids ............ 70 
7 
Grayling .. 
Magar....... 71 
Harbor Beach . 69 
6y 
68 
5 
Hastings ..... 70 
70 
Highland Station .............. 


Hillsdale 
Iron Mountain ........... 


Ishpeming . .........+.... 


7 
69 
Kalamazoo ............. 70 
Lake City 2 
71 
Lathorp 62 
70 
65 
Mackinac Island ......... 
Manceolona 67 
Manistique M 
65 
Mount Clemens .......... 
Mount Pleasant .......... 
67 


71 
56 
Mw 
59 
56 
65 
70 


North Marshall............ 68 
65 


veces 67 
66 
° 68 


72 


69 
Roscommon........ PT 68 
70 
71 
70 
6s 
70 
chen 70 
70 
70 
70 
< 67 
Whitefish Point .......... 
71 
Minnesota, 
Ada. , 62 
Albert Lea . 63 
Alexandria............... 
58 
@& 
Blooming Prairie ........ 63 
a7 


67 
63 
66 
Fergus Falls...... 55 


“Temperature. 
| (Fahrenheit.) 


snow. 
snow. 


Rain and melted 


Total depth of 


Minimum, 


~ 


Bras 


PEF 


= 
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TABLE II. Pn a record of voluntary and other cooperating observers—Continued. 


Stations. 


Minnesota—Cont'd. 
Grand Meadow........... 
Hallock . 

Lake W innibigoshish . 
Preise 
Montevideo .............. 


New Richland............ 
New U Im 


Pleasant Mounds........ 
Pokegama Falls .......... 


Reeds . 
Rolling Green 
| 
Sandy Lake Dam........ 
Tower .... 
Two Harbors. . 
Worthington ............. 
Mississippi. 
Agricultural C 
Austin ..... 
- 
Duck Hill. 
Fayette ....... 
Fayette (near) #4. 
Greenvillea.............- 
Greenvilleh ....... 
Greenwood.............. 
Hattiesburg . ........... 
Holly Springs ...... .... 


Lake Como. 

Laurel . 
Leakesville............... 
Nittayuma ............... 


Pearlington . 


Shoecoe 


Suffolk 
Waynesboro ...... ...... 
Missouri. 

Appleton City............ 
edocs 


Rain and melted 
snow. 
Total depth of 


Minimum, 


Maximum. 


> 


33 


SS 


=> 
> 


Pree ‘pita 


Temperature, Precipita- 
(Fahrenheit. ) tion, 
° 
e = = Es 
{3 
=| = = 
| 
80°) 54. de 
0 77 24 48.2 
5 Caruthersville............ M4 28 | 55.2 
2 || Comeeption ............. 7 24 45.4 
77 2 49.6 


Downing 


2 79 22 | 53.2 

0.6 | Fairport ..... 

79 27) (51.6 

78 | 22 | 51.4 

78 | 25) 49.4 

1.2 || Harrisonville ............| 74] 22 4| 2 

6225) 62.9) & 

1.5 || Jefferson City ........... 48.01) 2% 

79 | 23 53.4 

i] 22) 43) 2 

10 Koswkoning ............ 81 | 26) 

2.3 79 | 23) 528 

73 | 21) 47.0) 271) T. 
78 22; 4.7) 326) T. 
77} 2%) 49.0 3. 61 4 
ed 73 18 | 41.6) 223 1.1 
79 24 50.8) 2.73 0.1 
Miami*®....... 75 | 27/482) 2363; T. 
Monroe City . 23 | 49.0| 3.33/ T. 
Montreal . 80} 20/516) 3.22) T. 
Mountaingrove 24 50.8) 6.06) T. 
Mount Vernon .......... 5 4.08 
81) 22) 53.4) 4.29 


New Haven 


5.95 | T 
New Palestine........... 77 25 52.0 3.64 0.2 
77 26 52.0) 3.99 0.5 
73) 18 45.0 2.80 1.4 
73) 46.8 3.35, 2.0 
80 27 | 52.9| 349) T. 
£48 
77 25 | 0.6) 287) 
79 2,500.6, 4.41, T. 
82 25 | 63.2| 4.80/ T. 
7 25 48.8 3.05 0.5 
Trenton ..... 70 235 46.6 2.92 2.0 
72 44.2) 3.85 3.0 
80| 21 51.6 3.96 04 
Warrensburg ........... 74 2649.8 2.17 
79 24 49.6) 4.06) T. 
Willowsprings .......... 80 23 | 51.5| 5.65 | T. 
-| 8 20 | 52.4) 3.92) T. 
0.5 Montana. 
60 6 | 30.5) 0.79 5.5 
x 2/289 0.32 4.0 
58 1/302 1.25) 10.5 
57 31.2 1.11 
11 32.6 0.65 6.5 
Canyon Ferry........... 60 10 30.6 0.48 
Columbia Falls 47 10 31.6 2.77) 17.0 
Crow Agency ........... 62 8 3.6 O15 1.5 
Culbertson ..... 61 OB 5.5 
61 2 30.7 1.21 7.8 
Fort Benton (@)......... 58 | 9 28.6 0.10 1.0 
10 26.9 1.00) 120 
60 6| 27.7) 1.49) 7.0 
30.0, 1.00) 10.0 


November, 1902 


? 
- 
— 
recipita- emperature. 
tion. ( Fahrenheit.) 
| 
| 
| 
; | 
s 
| | 
| | 
12 | 3 6. 00 0 62 171 35.7] 2.87 
15 | 245 2.0 —7 Bs 
18 39.6 358 58 1 29.1 1.51 
| 12 | 43. 4.62 25 2/304) 1.73 
8s) (45. | 1.51 4.0 11 | 32.6 1,38 
16 40. 3. 85 2.5 oo 0 | 33.9) 665) T 2 
26 | 48, 5.14 1.0 a7 7 | 33.0) 0.76 
12) 45,0 13 35.0 1. 66 
Ise 63 1.0 58 & 3 
16 «42. [ | oS 
23 (45. 05 61 5/3 
45.5 sl 4.1 59 
| 25 | 44.9 0S Mi w 3 ) 
Mount Iron —4 2 
20 45.0 16 .0 New London .... aS 0 3 
6 3.4 30 0.5 1/2 
12 | 33.2 7/3 
4 3.8 0 60 6 | 3 
19 41,0 0 65 36 
2 44.6 5 54|—8/| 
16 44.3 5 .| .....|.... 2 
2 42 5 
4 0 65 14 35.6 16 
| P is 4 13. 35.6 53 
10 36 6s 10 36.8 ol 
42.9 a 1 30.8 46 
26 v2 63 15 | 36.7 
19 40, 26 0. 0 30.4 40 1 
19 «40, 87 1. 6 | 32.8 7 
15 ‘| of 12 | 39.2 27 
24°) (43, 0. 53 0. 6 | 33.6 38 
17) T. 65 14 35.0 6. 98 
3 41. 2.9 sO 
6 45. 30; T. 31 | 
1s 44. 75 1.0 ry 30 
25 45. 2 23 
20 76 37 | «6 
444 2.0 79 38 
25 | 41. sO 2715 
24 (45. 3.0 32. 35 
23 | 47. 69 T. M 28 19 
12 4, 07 0.5 so 28 
18 36.0 «63.66 3.0 79 27 8 B86 
16 645.0 2. 58 2.0 6 47 
1.0 244 «6 67 | T ¥ 
24 «41.4 3.15 0.5 4 
21 45.4 1, 33 2.0 31 65 
10 | 77 34) 64 
1141.0 257 2.0 32 | GO. 
4 «(41.6 O44 0.3 sl 29 | 58. 97 
18 | 45.2 2. 52 2.2 M 9s 
21 213) 20 7 | ...... 
27 | 47. 3.25 1.2 77 25 
82 28 60.0 20 
23 (44.4 1.20; T. SS 2 oO 
25 (46. 3. 92 5.0 Ke sl 32 i 
15 2.8 1.8 27 | 4 
7 | 2.43 2.0 
20 44. 2.02 5.0 
27 | 3M. 1. 51 2.5 2 28 
18 45. 1.37 | T. 82 25 61 
22 | 45. 2. 66 40 sO 2s 3. 86 
46. 4. 00 20 
17) 45.6 1.54 3.0 87 
M4 2.81 4.0 sO 2 
8 | 35. 3.0) T. 82 28 |! 
16 «37. 3. 86 Palo Alto si 29 «58.6 
4. 2. 05 4.0 Patmos anneal aces 
79 33 («61.0 
5 28. | 0. 20 2.0 2 
12 | 34. 3.11 4.0 79 «57.9 
10, 32.0 6.32) 31 | 63.) 43 
—1 246 0. 46 4.0 85 2 «62. 69 
9 31.3 0.45 1.5 78 260 5 
2 31.9 0. 57 1.0 79 77 
—3 2.6 0.46 5.0 69 
10 34.2 «0.75 0.7 83 33 78 
32 3.2 80 36 O64 O05 
18 35.6 1.65 82 27 | 87.1 
3&8 2.72 3.0 82 20° » 5S 
9 34.8 1.17 11 20° 59 03 
23.6 0.42 3.0 32 | 85 
|. 78 28 | 58 21 
4 2.2 79 «G2. 25 
4 310 4.5 
13 | 35.3 0 0.8 77 | 4.06 
14 7 3.5 80 23 | 62.8 3. 57 
7 | 31.4 1, 38 2.9 75 2 49.6 3. 07 
1.37! T. 72 2214.71 3.12 
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MONTHLY WEATHER REVIEW. 


TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 


Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. 
~ ~ 
3 
= = 
eiaisig is iz 
| | | 
Montana—Conv'd. Ins. | Ins Nebraska—Cout' d. Ins. | Ins. 
Hamilton 67 16 36.2) 1.08 0.39 1 
Lewistown 1° 29.0 0.65 6.5 0. 23 
3. 30.0 0.70 6.0 66 14. 39.0) 0.12 
Marysville ............... 2.66 Nebraska City ¢.......... 75 16 44.6 1,92 1,0 
10 | 29.6 | 3.76) 11.8 66 6 | 36.4) 0.26 0.7 
49 12 34.4) 2.60 2.0 North LOup 69 9 | 38.5 T. 
60 328.7) 0.65 65 7 35.7) 0.09 0.2 
Springbrook 5. 28.6 O06 6.4 68 10 37.8 0.18 
0.60 S&S v4 12 | 40.7 | 2.38 1.0 
Twin Bridges .......... 62 29.6 | 0.70 | Plattsmouthb............ 73 10 41.0) 1.52 
Gide 5126.6) 2.50) 20.0 7 9) 38.8! O35 0.3 
2°| 28, 2.04 15.0 67 33.8 0.17 = 
ees 127.9! O94 6.0 Republican ®! ............ 68 
Nebraska. Rulo wh en 2.17 0.2 
34.40 O15 St. Paul 66 12) 40.6 0,20 
0.09 74 Is 44.0 1. 88 2.0 
74 13 | 42.9 1.0 72 3 | 40.2 1. 62 4.0 
69 12 41.2/ 0.04; T. 72 15 | 42.0; 2.92 2.0 
2. 38 1.3 || University Farm......... 74 12 | 2.30 2.0 
0.77 2.0 63 5 | 37.6 0. 46 0.8 
access 7 12 39.6 1. 40 1.5 Weeping Water .......... 70 8 | 39.4 1.90 2.0 
6y Is 2.7 0.37 | T. 68 10) 0. 61 1.1 
70) 37.8) 0.10 69 12) 40.9 1.07) 0.5 
Cedar Rapids ............ 63 12 | 0.22; Nevada. 
0.18 Battle Mountain ......... 74 7/394) 0.70 3.2 
wn 4 14 39.4 0.47 0.5 72 18 | 39.3) 0.70 2.0 
73 1641.8 1.33 60 9) 30.0 1.01 6.5 
+ 0.10 T 62 15 | 36.5) 0.70 7.0 
76 1) 45.8 2. 76 Candelaria ....... 69 19 38.8) «1.40 7.2 
Fort Robinson ........... 74 8 | 33.5 | 0.25 2.0 48 9 | 30.8 0.65 2.5 
79 41.3 Goleonda®!.............. 68 19° 35.1 0.45 1.0 
72 11 | 38.9 1, 25 1.6 65 5 | 34.0) 0.47 2.8 
dant 0. 45 1.0 68 41.9 0.70 2.0 
73 13 40.1 1. 67 5.0 67 38.8 80.95 1.2 
Genoa (near) ..... 63 12 | 38.5 | 0.32 1.0 Lewers Ranch............ 4 16 39.4 3. 90 2.0 
71 39.4 0.12 1.2 75 29 | 49.8 0.55 
NGL dade ch 0. 35 1.0 65 14 39.8 
Grand Islandb........... 68 11 | 40.6 | 2.22 65, 8 34.1) 3.13) 18.0 
Greeley ...... veces 0. 05 11 | 39.8 | 0.45 
65 437.3 0.70 T Reno State University.... 65) 18) 38.8 0.50 1.0 
70 9 | 39.6 0.28 ta 82) 30/540) 1.38 
Mestings 67 14 39.8 (0.20 65 17 | 39.3 | 0.74 4.0 
67 835.0 O15 58 12 | 32.9 0.79 2.0 
69 15 | 42.8) 1.32 72 9 | 36.5) O.15 1.5 
0. 43 1.0 Wadsworth 71 14 40.8 0.40 
Holdredge 66 39.9 » 63 | 7 | 34.4) 0.72 
66) 14/386) 1.90) 24 New Hampshire. 
Imperial 75 8 39.4 0.12 61 16 39.6 1.24 2.2 
67) 15 | 41.4) 0.038 Berlin Mills .............. 68 6 37.3) O86) 20 
7: 5 39.7 0.70 62} 10| 37.6) 1.5 4.5 
70 5 35.0 0.20 2 16/403 0.90 5.0 
Kirkwood #1 67¢ 124 33.14 0.36 63 12 | 37.2 | 1.28 3.0 
69 9| 39.2) 0.63 65 40.1 0. 98 0.5 
Lexington | 11 | 37.4) 0.15 T 68 21 | 41.8 0.79 0.8 
70 9/382) 0.17 Franklin Falls ........... 21 | 40.2) 1.30 0.5 
MeCool Junction........ 1.15 62 10 35.6 1.97 6.5 
61 11 | 37.3 | 0.05! 0.5 || Manchester .......... 


Temperature, 
(Fahrenheit. ) 
Stations. 
Fig 
= 
New Hampshire—Cont' a. 
67 19 41.4 
North Stratford ..........|...... 
66 15 | 41.3 
61 18 | 38.2 
66 19 | 39.3 
64° 39. af 
West StewartstOwm 
New Jersey. 
Asbury Park.............. 74 27 | 52.2 
70 27 | 48.9 
SEE 74 25 | 47.6 
Bergen Point............. 69 29 | 49.2 
79 26 50.2 
73 29 | 51.1 
Cape May C. H........... 76 29 | 62.3 
Charlotteburg ...... 71 46.1 
College Farm............- 70 24 49.0 
70 25 | 45.2 
Egg Harbor City ......... 75 25 50.6 
69 27 | 48.7 
73 26 48.6 
71 25° 48.6 
76 25 «51.0 
70 27 | 49.8 
72 27 «50.4 
Indian Mills..... 79 24 | 51.4 
75 25 | 50.3 
Lambertville ............. 76 27 | 49.6 
72 23 | 45.2 
76 27 | 50.4 
72 28 48.4 
New Brunswick .......... 70 25 | 49.2 | 
73 30 | 50.8 
70 28 49.9 
tes 74 20° 49.6 
68 26 49.6 | 
72 24° «47.0 
68 19 46.2 
78 27) 51.6 
Somerville 72 23 «48.0 
South Orange ............ 67 46.6 
7: 22 | 46.2 
4 cn 77 23 50.2 
71 34 («62.0 
77 25 (50.6 
76) 25 4 
New Merico. | 
Alamagorde 18¢| 47, 4¢ 
81 19 | 46.8 
Albuquerque ............- 70, 15 44.4 
934) 144) 54, 64 
69 8 38.0) 
67 12) «41.0 
72 7 | 38.8 | 
70, #18 44.4 
Fort Stanton ............. 5 | 40.7 | 
Fort Wingate ............ 68 11 40.8 
Gallinas Spring .......... 74 13° 45.6 
73 9 40,2 
Las Vegas Hot Springs... 7! 11 | 41.8 | 
Mesilla Park ............ x0 13) 49.0 
Winsors Ranch......... 66 2/| 34.4 
New York. 
Adams 
74 19 45.8 
Adirondack Lodge ........ 58 | 6! 37.2 


Rain and melted 


541 


Precipita- 
tion, 


to 


SSP 


99 


snow. 


10, 


| 
2 = 
a 
Qe 
eo 
= 
Ins. | Ins, 
0. 86 | 1.0 
1.15) 5&5 
1.16 
1.30; 61.0 
2 0.82) T. 
1.87) 7.0 
1, 95 | 4.7 
0 
3. 08 
14,7 
0 
41 
0 97 
5 17 
20 
is 
30 2.0 
3.5 
16 
58 
98 
[: | 1.0 
4 53 
51 | 0.5 
; 27 | 
4s 
28 | 
29 | 
46 
31 
37 
12 
66 
1.43 2.0 
74 
09 
68 
68 
49 
» if 
55 
46 
08 0.8 
0. 87 
1.65 | 
3. 52 
1.99 | 
5. 96 
3.72 
3.50 
3.16 
0.15 | T. 
0.84; 1.0 
1.10 
0.45 | T. 
0. 54 0.5 
0. 30 
0. 60 2.0 
0.57) 2.7 
1.31) 18.0 
0. 27 
0. 85 2.0 
1.76) T. 
0. 87 
0. 39 0.2 
0. 83 
0.16) 1.6 
0. 58 0.5 
1. 27 7.1 
0. 52 
0, 33 0.5 
0.79; 2.2 
1.21 3.3 
0. 52 
0. 61 4.5 
0.11 
0.52) 1.2 
2.00 
1.47 
1. 3.0 
0.89) 0.5 
408 | 


542 


| Temperature. Precipita- Temperature. Precipita- Temperature. 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | (Fahrenheit. ) 
z 
= 
Stations. = |a./ 3. Stations. | Stations, 
#8) 3s la ial, 
Ss | = | = = = 
New York—Cont'd. | | | Ins. | Ins, New York—Cont'd. | Ins. | Ins. | North Dakota—Cont'd. | 
| 4.15 | West Berne............... 76| 13/422/ 1.23] || Power 61 2 | 29.6 
| 70 18 4.6 3.5 Westfield ¢ . 66 28 | 45.8) 1.62) T. 57 1 28.1 
72 43.4 0.79 @5 || Windham ................ 69; 12) 42.1) || University ............... 26.6 
Arcade 6/422! 1.97 1.0 North Carolina, || Woodbridge....  ........ 57 | — 9 | 23.2 
Athens 66, 21 44.4 Brey ard 78 19 51.0) 3.81) T. Ohio. 
Atlanta 71; 12/430] 1.39) 485 || Brewers.................. 81 72 24 46.8 
Auburn 72; 45.8) 1.94 ZO Cate 4.55 T. | 68 26 46.1 
Avon 73 15 44.9) 1.25 7.0 || Chapelhill................ 81; 30 | 56.2) 294) | Bangorville .............. re) 18 46.5 
Axton 65 Cranberry. ...... 65 22 4.2) 1.15 1.3 Bellefontaine............. 69 25 «47.3 
Bedford 6s 47.6 2.02) T. 7s 35 58.6 6.95 | Benton Ridge . 72| 25 | 48.6 
Blue Mountain Lake 3.0 || Fayetteville. ............. 82; 29) 57.5) 328) 77 | 2) 51.3 
Greensboro .............. 75 30) 55.0 3.08) Bowling Green ........... 76 | 22) 47.8 
Brockport 70; 19/450) 0.4 || Henderson............... 78 30 55.4 B77 72| 47.9 
| G4] 16) 41.4) 1.76 5.2 | Hendersonville .......... 79 2452.4) 3.46) T. | Cambridge ............... 75 | 25 | 48.7 
Canaan Four Corners .... 65 15 42.3) 0.9 T. 3.20 Camp Dennison .......... 76 28 5.1 
Canajoharie .............. 69 9 41.6 1.08 23 || Highlands ............... 69) 14) 449) 6.18 0.5 || Canal Dover.............- 71) 24 46.4 
70 4, 40.5 1.29 3.0 || Horse Cove .............. 22) 62.2) 5.80 70 24 46.6 
Carmel .. 6 23 46.4 Hot Springs.............-| 75| 32 | 544)....... Cardington .............. 73 25 47.8 
Carvers Falls............. 64 15 | 40.2) 1.24 81) 31 57.2) 414) 
66 18 43.2) 0.89 0.6 || Kittyhawk............... 73 | 40) 59.2) 5.73) Centerburg. 
Cooperstown ....... ..... 66 13 41.4 «1.48 30 || Lemoir 2] 401] Circleville. 7% | 28 50.0 
Cortland 70 44.7 «1.07 Lexington ...............| 74] 28 | 55.0) 4.8 Clarksville ............... 76) 30) 51.6 
69 | 27/486) 1.66) Linville .................-| 66] 18/423] 264 7t| 28 49.3 
Dekalb Junction ......... 1.6, 40 80; 27 | 54.4) 2.890) 73) 27 482 
1, 20 76 29 55.0) 3.94) 73 | 22 50.6 
70 18 43.5) 0.85) T. 75 3256.6 4.34) 78 | 50.2 
Elmira ...... 75| 088| 1.6 || Marion................... 80; 2654.7 460, T. 
Fayetteville ... 15 45.7) 1.72 6.0 || Marshall .................| 723] 281) T. 
Franklinville 69 9 4.0 T. Mocksville ............... 26/522) T. 6 
63 79 2354.2) 450) T. 75 24 «47.8 | 
Gloversville ............. 65 5 40.6 1, 62 0.5 77 2 «63.83 74 27 | 48.2 
Greenwich 69 41.7) 1.24) T. Mountairy ....... ....... 75 24) 52.2) 427 2 49.4 
Griffin Corners ........... 69 11 41.9 O99 4.47 
Haskinville ......... 1, 37 0.7 Patterson *! 26) 48.4) 412) 75 | 26 47.7 
25 46.0 1.21 80 31 | 55.9 | 3.38 | 76| 24 48.9 
Honeymead Brook,....... 20 43.6) 6.60) T. 27 | 56.8) 3.46 Fort 
Indian Lake............. | 38.6 1.77 24 28 | 56.4 | 2.73 | Frankfort 73 | 26 49.2 
71 19 44.9 0.99 1.1 Rockingham ............. 2957.7) | Fremont 75 | 24 48.8 
Jamestown ..............| 70 20,446 1.57 05 || Roxboro ................. 78 29) 55.6) 3.84) 
Keene Valley ............ 71 4.7) 2.12 5.1 cvs 76) #27 | 3.2) 4.64 Garrettsville ............. 73) 21 46.6 
| 20/423) O55/ T. || 76| 24) 58.1) 462) 72) 26 48.6 
Littlef falls, City Res....... 4 15 | 41.3) 1.74 cose 55.8) 2.35 78 | 30 51.8 
68 156 78 28 | 55.6) T. Greenfield. 73| 2 3.3 
62 39.8) 2.57 81 | 33) 59.0) 7.28) 72 19 45.5 
cress 1.53 1.0 || Soapstone Mount........ 77| 2| 53.4) 5.15) T. || Greenville ............... 72| 26 50.0) 
Middletown 6 2 | 45.8) 0.85) T. Southern Pinesa......... 80 29 58.2) 4.40 || Hanging Rock............ 79 | 29) 82.2 
Mohonk Lake ............ 62 21 4.0) 1.17 Southern Pinesb ......... 78 3.99 Pi 74) 23 47.8 
Mount Etriek............. 7 23 44.6) 1.63, 4.0 | Springhope*!............ 57.8) 3.51 70 240 (46.4 
1.26] 40 |} Statesville................ 547) 454) T 70| 22) 45.7) 
New Lisbon .............. 67 BS 87 $2) 57.4) 3.35 Jacksonboro. ............ 49.6 
North Hammond......... 60 26 41.2) 1.37] 20 || Washington.............. 82 35 | 59.7) 5.09 | Killbuck ..... 
Number Four ............ 67 6 40.0 436) 6.0 80 2 | 54.2) T. 74 24 «49.7 
73 17| || 78 32) 54.0) 3.20) 7s 23° 48.5 | 
69 18 45.0) 1.74) 59! 26.61) 0.34; 20 || 72 24° (48.0 
Palermo 0. 80 | 69 0; 2.2); 0.12; 1.0 || Marietta ................- 7 300 
duces cue 72); 2 45.4 0.87 4/220] 030; || Marion .................. 75 | 24 48.8 
Plattsburg .............. 63 14, @.4/ 087; 3&2 || Churchs Ferry ........... 61 0 24.6 0.16 1.6 || Milfordton ............... 72 24 46.6 
4.2) 1.29) 62 3.29.6 0.10 1.0 | Milligan ..... 75 23 48.4 
69 22; 45.2; 0.63; 0.5 || Devils Lake..............| 69 1 | 29.3 A T Millport. 71 20 45.2 
1.35 | Donnybrook ............. | 0.38 3.5 | Mont 71) 24 45.5 
Richmondviiic 704 164) 42.74) 1.05/ 1.5 || 2/|30.0/ 0.14] 1.5 || Napoleon................- 7 28 49.0 
66006000000 65 15 | 42.8) 2.20) 27.8; 1.1 || New Berlin............... 87 23 44.6 
74 0.37| 50 || New Bremen............. 76 200 48.4 
Saramac Lake............. 70 6/34) 1.93; &S5 || Fort Yates ............... 68 11/320/ || New Lexington ..........) 
ce che vee. 58 3.29.2 0.26) 19 New Richmond .......... 78 29 52.6 | 
Setauket 68 58 4 2.2 1.5 | New Waterford .......... 69 21 46.3 
Shorteville ............... 72) 21,464) 1.05) 43 || Glenullin................| @ T. | T. North Lewisburg......... 73) 25 48.4 
2.12 58 | 225.0 6.38) 3.8 | North Royalton.......... 72 24 «47.5 
Southampton............. 63 48.6) 1.63) T. 2 2.8 42 || Norwalk Th 48.1) 
South Canisteo ........... 74 4.0, 45 57 | 2/282) 0.26 LS 74 23 47.8 | 
Southeast Reservoir............ Jamestown .............. 69) 9 2.4) 020 1.2 Ohio State University.... 72) 27 48.4) 
South Kortright. 12 | 428; O81; 1.0 | Larimore................. | 67|—3 0.30 3.0 Orangeville .............. 7: 
South Schroon............ 6 1 39.2) «1.77 — 24.8") ...... 2.5 || Ottawa 47.8 
66 17 | 41.9); O92) T. 60 2 | 29.0 | 48.1 
Straits Corners ........... 73 4 44.6 0.50 42 59 | F 
Ticonderoga ....... .... 6 42.2 1.18 Melville. . 65°) 4° 23° 1.3 .8 
Volusia. -| 7) 22) 444) O78 GO || Milton ...................| 21.8] 20 || Pomeroy................. 
4.6 O91 0.8 | 6 |—1) 298) 0.05! 06.5 || Portsmoutha 
Wappinger Fails... 19 430) 1.37| LO | Minto. |— 4/262) 0.16) 1.6 | Portsmouth b.. 
Napoleon. . 56] — 1] 237.8) O10 1.0 || Pulse......... 
Waverly 74 18 44.7) 1.05 5s $ 30.0 O55 FS } 
Wedgwood 73 20 44 | —8 B36 0.49 | 3.9 75) 27 | 48.9) 
@| 1.38) 1.8 || Portal 2407] 40 75| 28 | 50.8 | 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 


Precipita- 
tion, 

~ 
= 
B.ie, 
Se 
| 29 
aa 
ig 
= 

ie 
Ins Ins. 


vos 


eo SKUNRNASKS cue 


te 
a 
= 
eee 
- 


0.25 25 
? T. 
0.32 1.3 
0.51) 25 
0. 02 0.2 
0.65 
3. 34 
2.09 T. 
1.85 0.3 
1.94 206 
30 O05 
3. 27 20 
3. 27 1.5 
3.81 0.5 
2. 69 2.0 
1.63 
20! 
2.76 | T 
23); T 
2. 24 0.5 
3. 48 Fe 
3. 56 7, Fe 
2.49 | T. H 
5. O8 Je 
2. 23 2.0 Je 
2. 68 3.0 Ki 
2. 20 Ki 
2.65) 3.0 
04 Ne 
2.42, 20 N 
2.06) 30 Ps 
221; 30 Pe 
2.43 T. Sa 
433 T. St! 
3. 07 2.2 Ta 
Ww 
Ww 
Al 
Al 
Al 
As 
Al 
At 
Be 
Re 
Be 
Bl 
BI 
Br 
Bu 
Ca 
Co 
Co 
Co 
Da 
De 
El 
Eu 
Fa 
Fa 
Fo 
Ga 
Gi 
Gr 
Gr 
He 
He 
Hi 
Ja 
Jo 
Ju 
Ke 
Kl 
La 
La 
06) T. La 
T. Lo 
3. 25 |. Mc 
3.77 | Me 
2.15 1.0 Me 
2.18 |. T. Me 
3.48 T. Me 


November, 1902. 


Stations. 


Ohio—Cont’d. 
Rockyridge 
Shenandoah .............- 
Springfield. 

pougsville 
Swanton 
Thurman 
Upper Sandusky.......... 


Walnut 


Waverly 
Waynesville.............. 
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TABLE II.— Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. 
(Fahrenheit. ) 


= 
3 = 
- s 
3 = 
= 
= = = 
23 «46.7 


75 23 | 47.0 
74 23 46.5 
76 20 47.4 
80 27 | 50.9 


Willoughby .............. 

Wooster 

Zanesville . 
Oklahoma. 


Ames... 
Burnett 


Kingfisher .............. 

ee 
Norman 
Pawhuska 
Sac and Fox Agency...... 


Bay City 


Blackbutte . . 
Blalock 


Coquille 


Grass Valley . 
River (near) . 

Huntington .............. 
Jacksonville. ............. 
Junction City 

Klamath Falls... 
Lonerock.. 
McKenzie Bridge . ane 
McMinnville ............. 


Monroe 


7 20°) 51.3 
79 25 544 
82 23 
19 
80 21) 56.0 
79 24 52.4 
7s 23 2.5 
76 23 | 53.8 
75 30 6.5 
78 21 0.0 
82 9 «51.1 
210 
79 12 «45.1 
77 24 | 52.4 
83 24 | 53.8 
77 22 | 52.1 
76 25 | 53.3 
78 21 | 
78 23 | 52.8 
SO 28 | 54.4 
77 25 | 53.9 
79 24 
77 27 | 52.2 
40 66.0 
so 19 51.4 


59 28 | 45.0 
60 26 2.8 
63 23 42.8 
30) 45.2 
60 29) 44.2 
61 46.5 
oo 1) 36.1 
6s 9 | 35.2 
60 29 43.0 
29 44.5 
oo 30 48.2 


5.8 
2.6 
26 43.8 
63 32) 
5 28 | 42.2 
61 2 43.5 
57 21 38.4 
65 25 | 42.4 
55 26 «41.4 
62 17 | 39.7 | 
61 25 | 41.2 
11 | 32.4 
63 30) 47.4 
62 26 | 42.9. 
60 14 38.4 
58 | 44.5 
oo 21 | 38.2 
16 | 31.3 
63 19 39.4 
61 23 40.8 
56 27 44.45 
69 28 | 44.8 
60 28 43.4 
58 27) 44.4 


Precipita- 
tion. 
° 
| os 
aa 
= 
= 
Ins. | Ins. 
319) T. 
2.35; 3.2 
58; 3.2 
13 4.0 


T. 
2.31 15 
2.45 4.0 
2. 59 1.3 
2.5 
1, 88 2.6 
2. 48 

3. 70 1.9 
1. 84 0.5 


tw 
> 


te 


te 


25 


31, 54 


=> 
ox 


| 


Temperature, 
(Fahrenheit. ) 


Stations. 
% 
= 
Mount a SL) 44.4 
58 28 | 43.8 
65 21.) 43.0 
70 12 | 38.3 
5s 34 46.0 
70 11 | 38.6 
68 30) 49.6 
56 28 | 40.7 
deed 57 11 | 35.4 
32 | 41.9 
66 29° 48.0 | 
60 25 | 43.8 
13 | 38.0 | 
57 40.0 | 
Warm Spring ou 19 | 41.8 | 
58 19 38.6 | 
69 25 44.8 
Pennsylvania. 
71¢ 20° 45, Ge 
73 19°) 44, 5e 
RS 74 23 | 48.8 
77 23 | 51.5 
78) 47.3 
ee 78 25 | 49.4 
Derry Station ............ 71 21 | 48.1 
Se 
67 17 | 41.8 
74 18 | 43.2 
East Mauch Chunk....... 74 23 | 46.2 
67 | 26 | 47.4 
Ellwood Junction .............. 
69 | 20) 45.2 
75 | 23 | 49.2 
73° 46, 4¢ 
72 20 47.0 
69 | 17 | 43.0 
Huntingdon b . 22] 50.0 
75 21 | 48.6 
Kennett Square .......... 71 | 26) 49.8 
Lawrenceville............ 75| 9/442 
ree 74 23 | 46.7 
Lockhavena ............. 74| 22) 47.8 
Lvelppus 72| 23 | 50.3 
Philadelphia ............. 75 51.4 
Pocono Lake . 67 16 43.0 
Point Pleasant . rere 
Quakertown.............. 76 24 48.6 
72| 47.2 
|| Saegerstown.............. 72| 19 | 46.4 
66 | 17 | 42.7 
| Selimagrove .............. 75 24 | 48.2 
South Bethlehem.... .... 71 26 48.8 | 
South Eaton.............. 72 20 45.6) 
State College ............. 71} 23 46.0 


| | 


Precipita- 
tion. 


Rain and melted 
snow 

Total depth of 
snow, 


| Ins. 


——t 


- ya 
= 


eae 


= 
3 


w 


| Temperature. 
| (Fahrenheit.) | 
| 
| 
Stations, | | 
| = . 
| 
| 
‘Bilal 
gigi¢ 
Pennsylvania—Cont'd. | 
71 29 | 51.4 
| 72| 45.8 
| 27 | 0.2 
| 24 | 45.8 
Ww illiamsport.. 25 | 47.4 
| 76| 24] 49.6 
Rhode Island. 
| 7 20 | 44.8 
71 28 | 47.6 
68 27 | 46.8 
68 28 | 45.5 
South Carolina, 
79 30 | 60.6 
81 27 | 58.2 
77 26 | 58.0 
86 64.0 
82 28 | 59.4 
83 28 | 60.2 
82 27 | 60.0 
| Clemson College.......... 80 24 | 48 
cc 
500 
Gillisonville ............. 
Heath Springs 
Kingstree b........ 
Little Mountain 


79 26 | 57.6 
78 25 | 55.8 
89 24 | 60.2 
Society 75 32 | 57.8 
Spartanburg ............. 79 27 | 55.8 
Summerville ............. 79 29 | 60.6 
78 29 | 57.8 
Temperance.............. 76 32 | 58.2 
cane 76 27 | 59.6 
83 35 | 63.7 
78 27 | «58.6 
Winthrop College ........ 77 27 | 57.8 
81 29 | 59.6 
South Dakota. 
7 | 33.2 
Academy............ os 10 | 36.4 
| Alexandria ......... 5 | 36.6 
Armour......... 4 | 35.9 
— 1 | 32.6 
6 | 28.6 
| 5 | 33.0 
Chamberlain ............. 69 9 | 37.0 
61 6 | 32.0 
57 7 | 31.4 
Doland 64 4 | 32.2 
Elkpoint 68 9 | 37.6 
Faulkton.... 63 7 | 31.0 
57 5 | 33.4 
Forestburg......... ..... 63 6 | 34.0 
75 8 | 36.2 
i} Gannvalley .............. 67 9 | 35.4 
60 8 | 30.8 
77 11 | 29.2 
Grand River School ...... 63 1 | 31.9 
69 10 | 39.4 
68 5 | 36.5 
Howell 67 4} 31.2 
Ipswich 62 31.2 
67 6 | 35.3 
Leola .. 55>) — §i| 26.4! 
| 68 7 | 82.7 
60 5 | 33.6 
62 4 35.0 


| Lugoff. . 


Pinopolis ‘si, 
St. Stephens . 


Precipita- 
tion 
3 
2 = 
a. 
as 
3 
= 
Ins. | Ins. 
1.19 
1, 59 1.5 
1.40 1.0 
0. 50 
2. 60 
1, 27 
1.14 4.0 
1,31 3.0 
2. 39 2.0 
2.12 
1,18 
1. 80 
1.99 
3.70 
2. 25 
3. 33 
4. 08 
4.77 
4.94 
2. 25 
21 
1.70 
2. 95 
3. 48 
3. 67 
4.48 
3.94 
5. 46 
2. 58 
3.44 
4. 38 
1, 88 
5.40 
3. 58 
2. 39 T. 
3. 60 
3. 55 
2. 33 
3. 75 7. 
2.91 
4.09 0.2 
4. 33 T. 
5. 09 
3. 81 
3. 38 
4.47 = 
3. 21 
4.70 
5.27 
3. 33 
4.47 
7.01 
3. 52 
6. 62 
4. 65 T. 
3. 85 
3. 26 
3. 76 
5.99 
0. 85 1.0 
0. 78 2.2 
0. 45 T. 
0. 27 0.7 
T. 
0. 20 2.0 
0. 96 3 
0.81 
0. 61 0.8 
0. 45 3.5 
0. 60 2.0 
0. 33 y A 
0.47 1.0 
0. 33 0.6 
0. 26 1.5 
0. 30 2.8 
0.70 0.3 
0.18 A 
0.01 0.1 
0. 41 0.5 
1.05 
0. 02 0.2 
0.01 0.3 
0. 30 1.2 
0. 51 0.5 
0. 45 0.8 
0.19 0.5 
0.44 2.0 
0. 35 2.0 
0. 05 0.5 
0. 15 = 
0. 45 2.5 
0. 20 0.7 
1.04 1.5 
9-55 | T. 


| 
‘0 
21 48.3 
23) 46.4 
26 49.4 
28 | 51.4 4.01 1.8 
SS 27 | 52.4 1.0 
738 26 48.6 
72 25 49.0 
Urbana 70 46.0 
69 20 | 47.2 10.5 
ow 1.5 1.2 
| 
10 | 65 
26 | 
.0 
Cleo sere 
7 
2.50 
1.45 
1.93 
78] 35] 62.1 
Taloga 
0 
Aurora (mear)............ 
7. 
35 
Brownsville*!............ 
Cascade Locks............ 58 31 | 43.6 
4 28 | 44.2 
53 41.8 
10, 69 
21.15 
13.59 | 
18. 42 70 | 7 
61. 
70 T. 
89 1.5 
p 
08 
55; 2.0 
1 74 | 
75 
75 2.0 
72 
64 | 0.5 
13 
44 4.0 
Monmouth 00 
| 11 3.0 
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TABLE I1.—Climatological record of voluntary and other cooperating observers— Continued. 
Temperature. Precipita- Temperature, Precipita- Temperature, Pree ipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
Stations. = -. Stations. Stations, 
= = es = = es = s 
2 & = = = = = = = = = 
South Dakota—Cont'a. Ins. | Ins Teras—Cont'd, Ins Utah—Cout'd. ° Ins. | Ins. 
68 33.6 0. 22 SI 21 HO 1.51 1.7 B 
6.60 7 10 35.6 0.20 82 3S Hite.. 76 244,482 1.29 B 
eens 66 9 M4 0, 52 0.2 35 dei 69 40.6 3. 98 10.0 
Rosebud ...... 68 38.4) 0.31 1.5 Levan 4 35.5 1.98 9.3 Cc 
Sioux Falls ..... 65 3.0 02 78 Logan 17 36. 3 Cc 
Agence y 5 6 31.5 0.61 37 7) 36.1 1.38 4.1 
yodall. 65 8 37.6) O18 r Fort Brown ...... SS 38 Meadowville ........... 9 | 38.1 0.95 5.0 Cc 
4/27.8 0.49 2.5 Fort MeIntosh ... 73 17 | 43.7 1.4) OT; 
Wentworth. . 58 0. 64 Fort Ringgold. ........... WwW 32 69 | 34.6 28 6.0 
Wessington Springs .. . 6 10 35.4 O72 T. Fredericksburg .... 78! 6 
Wolsey . 040 2.8 | Gainesville...............| 27 tio 18 39.6 1.36 0.3 G 
Tennessee. Gatesville ...... 70 20 | 42.1 1. 60 a0 
Andersonville . ......... 78 2358.6 410 Georgetown .......... .-.| @ 3 2 33.6 186) 16.5 I 
79 23) su 6s 11} 31.6) 255) 23 L 
Bluff City ...... Hale Center............. 26 Promontory......... 4s 20° 33.8) (110 L 
Bolivar ...... 79 2 4. 37 Hallettsville ............ a7 72 15 40.2 1 6.3 lL 
tosh 76 28 51.4) 255) T. Haskell ....... &2 29 Ranch...... 68 1/320) 559) 260 
29; 53.2) 489) T. Hewitt ....... St. George. 78 17 | 45.2 1.49 
Clarksville ......... 7 2) M0 4.76 82 38 Snowville . 63 | 33.9 1.40 0 
24° «544 518 ..| Thistle. 68 10 36.3 «2.10 7.0 
79 28 | 54.1 |....... 1.6 || Jacksonville .............| 8 Tooele .. 71 16 38.8 25H 13.0 
Elizabethton ............. 76 53.2) 299) T. 10° 36.2 1.12 2.0 
78 28; 54.6) 5.63) T. 0.5 Vermont. I 
75 28 | 52.4) 412) T. Lapara .. i. 61 15 40.6 1.32 4.0 s 
Hohenwald ...... 78 17 52.5) 5.04 01 Laureles Ranch .... Enosburg Falis........... 70 1/388; 2% 9.0 
20) (576 605 6.50 Jacksonville ....... 12/388) 6.95) T. 
277) 4.06 82 32) 63.8) 4.64 Morrisville . 6 4) 36.4 1.24 4.0 
Johnsonville ............ 24,549) 451) T. 82 32) 62.5) 11.59 Newport ....... 37.6 275 6.3 s 
Jonesboro *! ............. 74 33 298) T «61.8 14.58 62: 17) 39.8" 2.5 
80 28) 54.5) 479) T | 2. 58.2 «4.68 St. Johnsbury . 6/°37.9 1.44 3.0 
4.48 Mount Blaneo............ x0 27 | 51.6 1. 16 neds 62 1.6 1 
scence ce 79 53.9) 243) T. New Braunfels ....... ... 37) 4. 60 White River Junction... 1.00 0.7 1 
Lewisburg 78 26 4.4) OT. 36 Woodstock . 76 41.4 O74 2.0 
26 55.2) 369 Pearsall......... 35 66.6 28 3.34 \ 
28 Port Lavaca.............. 39° Ashland... 26 4.19 \ 
77 2654.6 4.57 Rockisland ..............| 35 64.6 12.46 25 2.317 Tf. 
74 2 | 5.2) 292 78 65.0 455 Bigstone Gap ............ 76 27 4.02| T. 7 
78 28 | 55.2) 471 T. 43" «66.14 9.70 Bluemont .......... 76 29 3.80 
Rogersville...............| 930/542) T. San Saba . 29) 60.20 6.75 78 | 27 4.50 
Rugby ..... bs 76 22 51.2) 7.18 0.5 | SantaGertrude Ranch.......... Buckingham ............. 22 66 
8 | 25) 57.0) 1 Shaeffer 69.2 Burkes Garden........... 67 20 69 
due 74 22 | 534) T. 7 so Callaville ................ 76 25 1.78 ] 
3.20 M4 64.6 4.25 Charlottesville .......... 80 2 5. 09 ( 
ce 74 20 51.6 6.35 1.0 Templed.. 79 $259.2 13.11 Dale 76 20° 3.50) T. 
LO 4. 98 ; 1.85 Fredericksburg . 73 27 | 5.16) T. 
Waynesboro.............. 78 5.12 82 4461.9 Girahams Forge ......... 74°) 50.0¢) 
76 4.25 87 36° 67.7 2.95 74 35 | 56.5 | 2.82 ( 
78 2 85 36 «63.2 (10.36 Hot Springs............. 70 20 | 48.1 | 4.82 
Teras Waxahachie ............. 79 30. 57.8 88") 289) 34.0" 0.24 
Alvin Weimar . 37 65.0 9.30 78 24° «51.1 66 
Anna 78) | | 13.47 Wichita . 75; 25 | 49.8) 322 
Cones 70, «18 42.7) «(1.36 Newport News...........| 79| 57.6| 2.78 
2 37. 62.8 6.20 68 1.97) 12.0 79 2655.0 250 L 
av 53.0) 4.09 75 6 39.3 0.44 05 L 
3265.5 7.17 Castledale ...... 66 5 33.4 1.72 Rockymount ............. 7 22 51.2, 3.17 
91 69.4 67 20) 39.8 1.64 0.5  Shenandoah.............. 3. 64 L 
Blanco .................... 86| 30/60.1|) Deseret.................... 69| 10/37.7| 1.65| 12.0 || Spottsville............... 2% 55.7) 2.78 
0.7) 9.00 .| & 10; 34.8 Stanardsville............. ay 14 37.4 1.10 
78 28 57.8 | 6.45 Farmington . M4 30.6 1.75 7.5 75 24,532) 2.90 
Brazoria ....... 82 «67.7 5.09 SI 411 2.70 28 
Brenham .... 82 38° 64.6) Fort Duchesne ..... Williamsburg ...... 7 28 | 34.2) 3.71 
Brighton .. Fes 33 71.0) 3.97 65 35.6) 1,22 Woodstock ........... 78 4.5) 2H T 
7 29 | 58.4) 7.77 Giles ..... 37.8 Wytheville ........ 75 ! 
Camp Eagle Pass ..... 6.6 29 Government Creek . 65 229) 12.8 Washington, 
79; 2/537) 1.22 Green River ........... 75 15 43.0 2.38 55 42.2 15.17 


| 


02 


Novemper, 1902. 


Stations. 


Washington—Cont'd. 
Bremerton 


Centralia 


Ellensburg (near)........ 


Grandmound 


Granite Falls ..... 


Moitinger Ranch. 
Mount Pleasant . 
Moxee ........ 


Pinehill. . 

Pomeroy 
Mountains... 
Republic .. 
Ritzville (mear).......... 
Sedro... 


Snohomish .... 


Saequaimie .............. 
Stampede .......... 


Trinidad 


Usk 


Vancouver ....... 


Waterville ....... 


Wenatchee (near) ........ 
Whatcom .......... 


West Virginia, 


Addison. . 


Beckley 


Beverly ............ 
Burlington. ......... 


Chapel ....... 


Elkhorn. 


Fairmont ........... 


Grafton . 


Green $ Sulphur . 
Harpers Ferry ........... 
Hinton _ 


Martinsburg ............. 


Morgantown . 
Moscow . 


New Martinsville 
Nuttallburg.............. 


Oldtields 
Parsons .... 
Philippi... 

Pickens ...... 


Point Pleasant ...... 


Princeton 


Rain and tuelted 
snow, 
snow, 


Maximum. 
Minimum, 


seo 


oS 


Se 


~ 


by 


= ss 
— 
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Stations. 


West Cont'd. 


Romney. 
Rowlesburg .. 


Southside ........... 


Terra Alta...... 
Travelers repose . 


Uppertract 

Williamson .......... 


Wisconsin. 
Amherst 


Bayfield. ....... 


Chilton ....-. 
Darlington ... 
Dodgeville ... 


Easton ... 


Florence ..... 
Fond du Lae . 


Grand River Locks....... 


Hancock ........ 


Koepenick 


Ladysmith ..............- 


Lancaster 
Manitowoc .... 
Meadow Valley. 


New Holstein ....... 
North Crandon........... 


Pine River 
Portage ... 


Port W: ashington. 
Prairie du Chienb........ 


Prentice. .. 


Sheboygan ......... 
Stevens Point ...... 


Tomahawk . 


Valley Junction ......... 


Wyoming. 


Chugwater ..... 


Fort Laramie ............ 


Fort Yellowstone ........ 


Hyattville....... 
Irma. 
Iron Mountain . 


Kimball Rane +h... 


Laramie.. 


ates 
Rocksprings.............. 
South Pass City .......... 


snow, 
snow. 


Rain and melted 
Total depth of 


Maximum. 
Minimum. 


cd 


-~ 


= 


Nee 
gone. 


mi: 


= 


= 


<= 


Se 
Sd ts 


TABLE II.— Climatological record of voluntary and other cooperating observers— Continued. 


Stations. 


Wyoming-—Cont'd, 
Thermopolis ............. 


Porto Rico. 
Aguadilla . 


Cidra.....- 


26500006 
Guay 


Hacienda Armistad.. 


Hacienda Coloso ....... 

Hacienda Perla .......... 
cas 


Mayaguez 


San German. .......... 


San Salvador.. 


Santa Isabel ........... 


Mexico. 


Ciudad P. Diaz..... ... 
Coatzacoaicos ............ 
Leon de Aldamas ........ 


Vera Cruz. : 
New Brunsw ick. 


Isthmus of Panama. 


West Indies. 


Roseau, Dominica... ... 


Late reports for October, 1902. 


Alaska. 


Copper center... ...... 


Skagway ....... 
Ty oonok . 


Ariz zune, 


California. 
Caliente? ........ 


Colorado, 


Wagon Wheel ....... 


Waterdale 
Lake City. 


Missouri. 


Koshkonong ........ 


Nebraska. 


Benkelman.......... 


Idaho. 


Temperature. 
(Fahrenheit. ) 
eid 
= Ss | 
= g 
° 
59 1 | 28, 
68 


te 


91 60 75. 
87 55 | 72 
95 62 78 
95 48 74 
89 68 7 

93 5 74 
5 72 
92 64 «78 
64 77 
91 5 77 
92 55 75 
5 76 
68 | 77 
72 | 81 
88 62 76 
92 65° 79. 
SS 60 75, 
89 64 76. 
w 61 | 77 


90 67 | 77 
92 62 | 77 
64 
91 62 78 
64 
87 


89 70 


° ° ° 
66 1 34.4 
68 8 31.8 


Grand Islande... ..... 

Hayes Center .......... 

North Carolina, 


Brewers. 


Plankinton .. 
Teras. 


Utah, 


Vermont. 
Hartland. . 
irginia. 
Lincoln .... 
West Virginia, 


Travellers Repose ........ 


South Dakota. 


76 19 46.4 


Rain and melted 
snow. 
snow. 


Total depth of 


> 


~ 


= 


a 


545 
Temperature. Precipita- Temperature. Precipita- l’recipita- 
(Fahrenheit, ) tion, (Fahrenheit. ) tion. tion. 
= 
42.2) 6.65 .-| 83/ 20) 49.0) 341) T. 5 | 
58 | 27 | 47.6 | 10.45 8 | 
0 Brinnot 32. «14.66 0.3 79 23° «51.6 3. 89 
0 5 | 32.4 3. 83 78 30 51.4) 3.46 0.4 7 
32 43.6 | 11.59 70 14 46.5 4.18 30 8S 65 7 6 
5.5 73 12 | 44.8 | 2.94 1.5 Aguirre .... 88 65 7 9 
3 31 | 44.2 | 20.96 77 3.6) 3.19 Arecibo 9 
0 ds 1S 6.06 6.0 69 25 | 48.4) 1.74 1.5 6 
5 Colfax 60° 154) 37.64) 6.35) 2.0 2 
Coupeville ............... 57 34 | 44.2 | 3.43 76 31 52.2) 1.70 2.0 7 
0 5s 21 | 39.7 | 6.37 3 
0 24,408) 3.23!) T. 7 44 3.0 0 7 
5 55 46.1 16.77 3 | 3 2.98 6.0 
0 29° 45.0 14.73 18) 640, 1.23 0.2 7] 9.85 
3 DA 20 37.0 0 68 0 | 37 1.12 3.5 5.54 
238) 38. 0 65 15 Al 1,02 | 2.63 
3 21 | 37. 0 ..| 60 8 35) 3. 80 4.0 O 
0 60 28 66 13 (40 27 20 6.20 
| 37 | 42. 57 11 35 14 2.0 11.04 
0 59 16 38. 53 1.5 66 20 48 35 0.5 9.14 
27 | 41. T. 63 10 | 3 35 0 Rio Piedras 
57| 19 | 40. 3.0 69 17/4 47 | 8. 90 
35 (44. . 19 58 34 42 
514,24) 34.) 635 1.0 65 1 3 61 0 sy 62 | 78.0} 2.48 
22 38. | 47 1.0 60 6 3 60 90 51 74.5 | 7.88 
3.0 64 16 41.5 41 3 34. (64.5 3.16 
) 60 29 | 42.7 &. 65 9 0 78 38 60.7 | 0,12 
) 57) 298) 43.61 . OF ..| 9 | 35. 0 82 63 74.6 | 2.16 
28) 44.0) 11.50 60 | 38.9 0 3.8 
62 32 | 45.7 | 18.83 17. 40.4 
3.0 15 38.5 5 92 72 | 79.5 | 18. 66 | 
56! 4) 32. 84 87 72 | 78.4 | 11.42 | 
19 401) O5 68) 16 42.6 
2219901 30 6 9 34.0 33 | 
a7 31) 43.6 17, 82 66 19 41.6 
|| 9.5 5s 14 38.2 0 
60 300455 10.00 €5 13° 39.9 3 
57 36) 45.2 0 66 65 19 | 42.7 0 ‘ — its 
10 32.7 28 “0 68 21 42.6 
58 35.6 10,2 ‘ 0 Ins. Ins. 
63° 43. 4° oo 65 214 18 | 34.9 | 18.20) 24.5 
. 75 25 100 2.0 61 3 7 58 25 44.0, 1.75 
| 12) 45. 76 2.5 63 204 2 20 12.2) 493 4.0 
70 26 (46. 69 64 12 | 39 
70 18 47. 10 60 12 39 pS 37) 63.9 0.20 
#19 6s 1. 67; 17| 42 
82 26 1.4 67 18 | 42 32. 64.0 0.00 
7s 23 T. 39 43 60.1 1.20 
Camder 26 25 1.5 59 9 | 38. (0.00 
76 22 20 0.2 66 9 40 
Alcovs 77 3 | 37. 69 18 42.8) 1.18 3.2 
17/5 55 T. Basin 2 | 31. 70 13 39.4) 1.10) 14.0 
77 o2) T. i 61 3 | 28. 0. 37 
214 75 | T. .| 69 1 | 34. 0.02) 0.2 43° 72.0) 3.32 
| T. 5 | 24 0. 03 
24° «50.5 T. 61 30. 0.58 34 60.7 | 2.60 
74 23 1.5 73 7 38.0 0.14 | 
74 24° «48.0 69 Fort W 66 6 34.8 0.05 0.5 80 30 | 
742| 49. 39 63 5/3 0. 26 5.0 : 80 23 «54.2 |) 4,38 
77 28 «51.0 64) 67 3/3 0.85 7.4 
21) (52.5 23 1.0 4/3 0. 42 1.0 | 
Lewisburg . 22 (48 64 12 35.8) 0.09 0.8 — 28 | 59.2) 4.68 
sO 27 “i 03 1.0 ir 61 6 34.8) 0.20 2.0 | 
75 i7 | 80) 1.0 6 32.6) 0.22 2.5 82 20 51.1 | 0.70 
78 22 | 48. 55 T. 16 29.8) 0.27 4.8 
73 26 | 52. Lolabama Ranceh......... 0 | 27.6] 0.@)|...... 
72 23 «49. 23) T. 64 5 | 32.8 T. 7. 
24 55. Parkman 32.4¢, 0.42 7. 
20 60 2.0 9 | 31.7] 028 2. 
75 19 1.1 66 4 36.8 0. 64 “| SO 30 «(58.2 4.18 
74 14 4.08 4.0 70 6 3.6) 0.01 0, 
29 3.16 64 31.8) 0.65 3. | 77 17* 5. 8e 2.08 1.0 
73 27 9! 415 0.5 52 2.2) 050 5.4 


546 


Taste III. 


Stations. 


Middle Atlantic States. 

New York, N. x 
Harrisburg, Pa. 

Philadelphia, Pa... ...... 
Scranton, Pa 60 64 00008 


Lynchburg, 
Norfolk, 
Richmond, 
South Atlantic States. 
Asheville, N 


Hatteras, "N.C. 
Kitt Hawk, XN. Gt. 
Raleigh, N. C 
Charleston, & 
Columbia, 
GS 
Savannah, Ga.......... 
Florida Peninsula, 
Jupiter, 
Key West, Fla.. 
Tampa, Fie 
Eastern Gulf States, 
Macon, Ga.t 


Vicksburg, Mine 
Western Gulf States, 
Shreveport, 
ces 
Little Rock, 
Fort Worth, Tex........ 
Palestine, Tex .............. 
0666608640 
Ohio Valley and Tennessee. 
Chattan 
Memphis, ‘Tenn 

Evansville, Ind. 
Indianapolis In 
Cincinnati, Ohio... 
Columbus,’ Ohio . 


Pittsburg, Pa 
Parkersbu 
Elkins, W. 


Grand Haven, Mich . 

Mich. 


Duluth, inn. 


Williston, N. Dak . 


MONTHLY WEATHER REVIEW. 


Component direction from— Resultant. 
Direction Dura- 
N. 8. FE. W. from— tion. 
Hours. Hours. Hours. | Hours ° Hours. 
1 21 11 s. 78 w. 14 
26 18 6 21 n. 62 w. 17 
12 8 8 n. 27 w. 4 
19 35 3 | 9 s. 21 w. 17 
23 18 7 27. on. 76 Ww. 21 
25 16 18 18 n. 29 e. 10 
22 16 15 21 n. 45 w. 8 
29 19 7 16 n. 42 w. 4 
25 21 16 12 n. 45 e, 6 
5 18 7 n. 45 
21 | 16 12 2 n. 72 w. 16 
18 ll 22 22 n. 7 
24 15 16 19 n. 18 w. Ww 
22 17 a4 n. 11 
23 13 i7 23 n. 31 ow. 12 
a 18 20 n. 56 w. 11 
27 14 16 9 13 
25 20 14 13 n. 11 e. 5 
16 21 17 21 s. 39 w. 6 
21 | 22 15 13 s. 63 e, 2 
21 22 16 16 «ss. 1 
21 25 16 14, We. 4 
20 23 21 12; « Ze. 10 
23 | 12 19 15 n. 14 e. 16 
23 18 14 2) 
23 M4 22 15 son. 38 ee. 11 
29 il 21 12 n. 27 e. 20 
a 17 23 9 n. 68 e. 16 
32 10 23 n. 22 w. a4 
27 ll 23 12 n. 34 e. 19 
35 13 15 11 n. 10 e. 22 
16 12 29 75 16 
27 6 37 4 n. 57 e. ay 
33 10 23 11 n. 28 e. 26 
15 2 15) s. 49 
19 5 5 4 
17 2 18 4 n. 31 e, 18 
31 12 16 M4 6 19 
18 28 ll n. 57 20 
10 3 12 7 n. 36 e. 
11 20 32 10 s. 68 a4 
22 20 27 9 na. 18 
9 26 28 8 s. 65 e. 17 
10 ” 33 4 n. 87 e. 19 
17 21 21 s. 56 7 
17 25 2); He. 
13 20 35 7 s. 76 29 
au 27 6le. 21 
4 22 2 s. 66 20 
18 10 6 s. 683 e. 4 
18 2 13 18 s. 45 w,. 7 
22 | “4 17 21 n. 27 w. 9 
17 30 12 | 13) s 4w. 13 
5 17 12 
18 22 17 | 4 s. 18 e. 10 
9 3 s. e. 9 
17 s 18 w. 13 
14 a4 27 56 s We. 16 
12 26 16 s 2 w. 16 
12 23 15 27 s. 47 w. 16 
25 19 16 s. 13 e. 13 
20 18 8) 22) on. 82 w. 
8 21 13 27 s. 47 w. 19 
12 a1 12 16 s. 12 w. 19 
6 29 10 26 s. 35 w. 28 
10 a1 11 19 s. 21 w. 22 
25 8 260 68. 56 Ww. 22 
10 19 14 s. 14 21 
7 13 os. 49 
2 29 ll 21 s. 30 w. 20 
12 26 11 26 s. 47 w. 20 
18 21 12 2 s. 75 w. 11 
20 27 | 9 23) s. 6 w. 16 
15 ee 16 20 s. 24w. 10 
8 9) 68 e. 2 
19 210 6 24 s. Mw. 18 
5 27 | 12 24 s. 40 w. 16 
13 23 2; s. Bw. 
16 2| 59w. 18 
17 | 25 6 29; s. 71 w. a4 
M4 26 1 23 s. 45 w. 17 
19 Pal) i wo s. 87 w. 19 

| 

22 | 20!) 45 6 
25 | 16 | Is 15! n. 18 e. 10 
23 22 12 16) n. 76 w. 4 


* From observations at 8 p. m. only. 


Novemper, 1902 


m. and 8 p. m., daily, during the month of November, 1902. 


Component direction from— tesultant, 
Stations. 
N. s. w. Dura- 
rom— tion, 
Valley. Hours. Hours. Hours. Hours. | ° Hours. 
St. Paul 2 21 13 s. Sw. 9 
La Crosse, Wis. pe 10 | 15 4 « 2w. 5 
Davenport, ces 23 12 22| s. 48 w. 14 
18 28 7) 17 w. 10 
dw 18 28 9 21; 50 w. i6 
ae, 18 30 12 12) s. 2 
Springfield 64 ab 13 31 10 22) s. 34 w. 2 
annibal, Mo. 9 13 4 11) os. 8 
St. Louis, 16 34 s 3w. 18 
‘Missouri Valley. 
Columbia, 6 8 5| s e. 8 
2 29 | 12 6e. 9 
10 14 4 s. 14 e. 4 
21 2 8 13 | s. 32 w. 9 
21 30 15| s. 48 w. 
eee Is 22 24) s. 73 w. 14 
il 12 4 10) os. 80 6 
22 13 23 on. 45 13 
23 25 13 16 3 
Yankton, 8. Dak. + Pa 10 6 12; n. 72 w. 6 
Northern Slope. 
18 18 16 29 s. 69 w. M4 
Miles City, Mont.. 19 23 Ww 5 | 51 w. 6 
Helena, 12 au 9 32) 62 w. 26 
Kalis ell, 1 42) s. 83 w. 41 
13 26 on. 43 w. 19 
Cheyenne, 16 16) 35 
Lander, 30 12 20) s. 69 w. 22 
North 16 21 | 23 s. 61 w. 10 
Middle Slope. | 
28 15 20) on. 16 18 
Concordia, Kans 22 26 9 0) 6s. 4 ow, 4 
Dod 23 23 | 16 9] e. 7 
w ichita, Kans. 25 28 | 6 7 s. 18 w 3 
Oklahoma, Okla . 2 23 | 11 9! nm. 45 « 3 
Southern Slope. 
Abilene, Texas . 15 28 | 2% s. 43 «¢ 18 
dn 20 26 | 11 IS w 6 
"Southern Plateau. 
20 4 16 34) on. 48 24 
18 22 17 23) Os. 56 w. 7 
wiles | 1s 15 1! n. 13 e. 18 
Independence, Cal ................... 28 13 11 27 n. 47 w. 22 
Middle Plateau. 
Winnemucca, Nev . 12 25 | 15 244 s. 35 w. 16 
9 15 13 os, 73 w. 2 
Salt Lake C ity, U ie 19 24 23 8| s. We. 16 
Grand Junetion, Colo... 17 12 | 21 25 39 w, 6 
Northern Platean. 
Baker City, Oreg . 10 35 22 14) s. 18 26 
22 28 16| s. 39 e. 19 
Spokane, 18 27 | 17 « ie. 
alla Walla, Wash . 2 8 0; 48 
North Pacifte Coast | Region. 
North Head, W 13 24 20 7) s Ww. 
Port Crescent, 0 13 13 12; 4e. 13 
15 20 M4 24 s. 68 w. 
7 37 14 3; 2 e. 30 
Roseburg, 10 28 M4 21 s. 21 w. 19 
Mic ~ Pacific Coast Region. 
12 40 19 12; « Ze. 19 
Sk be 27 7 14 6 ow, 
oe M4 a 26 os. 18 
San Francisco, 15 15 12 w. 
South Pacific Coast Region. 
Los Angele. 21 13 19 22 wm. 21 w. 8 
San Luis a2 12 1 18 on. 40 
West Indies. 
Basseterre St. Kitts, W.1T...... 10 4 n. e. 41 
Bridgetown, Barbados ............... 2 10 s 82 
Hamilton, Bermuda ............... 28 16 8 13 
Havana, Cuba .............. 15 6 43 Si @ 41 
Kingston, Jamaica................... 49 0 25 1 n. 26 &. i) 
Port of Spain, Trinidad, W. as ee 1 10 18 7| « Ste. 14 
Puerto Principe, Cuba...... a2 3 41 n. 52 48 
Roseau, Dominica, W. If.. ” 9 11 
San Juan, Porto Rico............... 1 ay 28 5 4“ 
Santiago de Cuba, Cuba.............. 48 6 18 ae alu 
Santo Domingo, 8. Dom., W.i....... 1 5 jin 55 


¢ From observations at 8 a. m. only. 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 
in I hour during November, 1902, at all stations furnished with self-registering gages. 


Stations. 
& 
1 
26-27 
Mich.. 
As le, N. é. 17 
Atlanta, 
Atlantic City, Be 24 26 
Augusta, Ga.............| 17-18 
Baltimore, Md........... 67 
Binghamton, N. Y....... 22 
Bismarck, N. Dak........ il 
Block Island, R.1....... | 25-26 
Boston, Mass............. 26 
26-27 
Cairo, 5 
‘harleston, ©. 29 30 
Charlotte, N, 19-18 
Chattanooga, Tenn. 24-25 
+5 
Cincinnati, Ohio.........| 17 
Cleveland, Ohio.......... 16-17 
Columbia, Mo............) 45 
Columbia, 8. C........... 17 
Columbus, Ohio... ....... 5 
Corpus Christi, Tex..... 16 
Davenport, lowa......... 45 
5 
Des Moines, lowa....... 2 
Detroit, Mich. ........... 5 
Dodge, Kans ...... 1-2 
Dubuque, lowa.......... 
Duluth, Minon............ 2 
Enstport, Me............ 12 
Elkins, W. Va...........| 24-25 
Escanaba, Mich..........! 11 
Evaneville, Ind ......... 16.17 
Fort Smith, Ark.... 23-25 
Fort Worth, Tex........ 15 16 
Galveston, Tex. oon} 84 
Grand Haven, Mich .... 2 
Grand Junetion, Colo.. 12 
(iveen Bay, Wis...... 2 
Harrisburg, Pa.......... 26.27 
Hatteras, N.C 6-7 
Huron, Dak . 1 
Indianapolis, Ind. 16-17 
Jacksonville, Fla. . 
Jupiter, Fim... .. 
Kalispell, Mont......... 89 
Kansas City, Mo......... 13-14 
Koy Weat, Fla........... 13-14 
Knoxville, Tenn . 24-25 
La Crosse, Wis.. 4 
Lewiston, "Idaho... 18-19 
Lexington, Ky... 17 
Lincoln, Nebr........... 12 
Little Rock, Ark........ 16 
Los Angeles, Cal.......... 9-10 
Louisville, Ky........... 24-25 
Lynchburg, Va.......... 17-18 
pas) 
Memphis, Tenn ......... 24-25 
Meridian, Miss.......... 42 
Milwaukee, Wis......... 5 
Montgomer Ala. 25 
Nantucket, Shoes 25-26 
Nashville, Tenn.. 24-25 
New Haven, Conn....... 
New Orleans, La......... 25 
New York, N. Y.........| 25-26 
25-26 
12 | 
Oklahoma, Okla......... 12-18 
Omaha, Nebr. ......... 1 
Palestine, Tex 16 
Parkersburg 24 25 
Pensacola, Fia........... 29-00 
Philadelphia, Pa. 
25-26 
Powatello, Idaho......... 10-11 
Portland, Me. . 
Portland, Oreg bale 23 
Pueblo, ¢ Solo 
Rale igh, aaa 18 
Richmond, Va.......... 18 
Rowhester, N. Y.........| 2-27 
23-24 
St. Paul, Minn. 2 
Salt Lake C ity, Utah . 10-11 
San Diego, 19-20 
Sandusky, Ohio ......... 
San Francisco, Cal. 9 10 
Savannah, Ga........ 29-30 
Scranton, Pa 26 
16-17 
Shreveport, a4 
Spokane, Wash.......... 7-8 
Springfield, Ill.......... 45 


Total duration. 

#2 

From— To— 4s 
- 


8:30 a.m.) 1.94 


| 6:03 p.m. 
6:55 a.m. | 1.99 


2:00 


240a.m.) 5:45 a.m.) 0.88 
4220p.m. 8:30 pom. 1.66 


ma. | 5:00 p.m, 1. 63 
1 


tion. 


Excessive rate. 


10:00 p.m. 11:59 p.m, 


am. 
4:25 p.m. 


3:27 a. m. 
| 3:18 p.m. 


§ &:10 pom, 
412201 a.m. 1:00 a. m. 
8:00 a.m. 8:25 
7:25 p.m. 


acm.) 4:00 

| 4:00a.m.) 6:00 a.m, 
1:55 pom “2:25 p.m 

205 am.) 245 a.m, 
823 8:55 am 


7 5:30 a. m. | 
6:20 a.m. 60 4 m. 


1:34 a. m, 2:52 a. m. | 


12:45 a. m. | 


6:20 a.m. | 


0 
min. min. min. 


0.07 O12 O16 0.25 05 


0.32 0.22) O41 | 0.46 


‘1.27 0.07 | 6.23 | 0.30 0.3 


0.76 


0.87 | 0.09 | 0.28 | 0.43 


20 25 30 
min. min. min. 


ce 
= 
2 


0.46 0.49) 0.55 


35 40 45 50 
min. min. min. min. 


0.45 O51) 
| 0.57 


0.69 | 0.85 | 0.99 1.00 
0.54 | 0.62 0.78 | 0.92 
0.55 
0.49 0.56 0.61 
1.09) 1.18) 1.35 1.46 
0.58 | 0.60 | 0.62 |...... 


0.29) 0.15 | 0.24 0.30 0.37 0.48) 0.51) O58) 

0.04 | 0.20 | 0.33 | 0.47 0.71 | 0.98 1.02 | 1.06 |.. 

0.07 | 0.05) 0.11 0.23 0. 48 | 0.57 | 0.67 | 0.7 

O25 0.38 0.44 | 0.50 | 0.58 0. 68 | 0. 
6.99) 118 12 12 | 1.87 | 140 | 1.48 | 

ies 

0.56 O11) 0.22 O44 069 0.79) O91 


0.69 | 0.73 | 0.81 6.93) 


Depths of precipitation (in inches) during periods of time indicated. 


60 80 100-120 
min. min. min. min, 


6.70 0.99 


Roe 


| | | 
2 3 | @ | 5 6 | 7 } 
0.34 0.05 0.16 6.21 630 O41 043 6 
7:45 p.m.) 5:00 a.m. | 3. 24 1.07/0.12 0.15 0.18 6.21 0.29/03 1.35 | 1.48) 1.58 
7:15am. 2:15 1,62 002 0.25'060.30 636 045 0650 
6:30 p.m. DON, 14 0.24 0.09) 0.29 0.42 0.52 055 0.57 
4:15 p.m.) 6:30 a. m.| 3. 54 067 | 1.68 | 1.92 | 2.09 | 2.26 
| 927 pom.) 745 pom.) 1.95 
11:00 DN. 1.40 0.17 | 0.10 | 0.30 | 0.49 0.54 0.58 | 0.65 | 0.75 | O82 | 0.84 | 0.87 0.90 
DN. 4:30 pom.) 1.08 
4:50 a. m. 45am. 1.05) 4:45 a.m.) 5:20am WAR 
4:50pm.) 1137p 1,26) 1.62) 1.71) 1.78 
5:25 a.m.| 9:30. m.| 1.94 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, ete.—Continued. 
33 
Total duration. == Excessive rate. =~ Depths of precipitation (in inches) during periods of time indicated. 
=o 
Stations. 
5 10 | 15 | 200 | | 30 | 35 | 40 | 45 | | 60 | 80 | 100 | 120 
= From— To— = SS; Began— | Ended— min. min. min. min. min. min. min. min. min. min. min. min. min.) min. 
2 3 4 § 6 ? 
Taylor, Tex. 220 «12:25.a.m.| 11:45 a.m.) 1.68 8:15am. 9:10am. 0.15 6.08 0.40 0.58 0.74 0.838 0.94 LOL 1.07) 1.15) 1.28 )...... 
Vicksburg, Miss ........ 24 25 p.m. 8:10a.m. 1.49 9:35 p.m. 10:20p.m. 0.02 6.07) 0.16 0.23) 0.27) 0.48 6.69) 0.80) 0.87 0.93 0.95 0.98 ...... 
Basseterre, St. Kitts..... 25 12:01 a.m 6:40 pom. 3, 09 3:26 a.m 4:08 a.m. 0.26 0.10 6.21) 0.40 | 0.84 1.10 1.30) 1.47 1.88 1.92) 1.93 1.96 
Cienfuegos, Cuba ....... 19 2:00 pom. 4:15 p.m. 0.97 3:04p.m. 3:48 p.m.) T. | 0.07 0.12 0.19 | 0.40 0.58 | 0.67 | 0.71) 0.86 0.94 
5:32 p.m 6:40 p.m. 0.78 6:07 p.m 6:19 p.m. | 0.02 | 0.41 | 0.69 | | cle bale 
San Juan, Porto Rico... 12.18 7:09 p.m. 1.29 7:50 p.m.| 8:34 p.m, | 0.10 | 0.12 | 0.14 | 0.19 | 0.20 | 0.25 | 0.46 | 0.59 | O64 0.72 
Santia ode Cuba, Cuba. . 17 1:32pm. 248 p.m. 0.84 216 pm. 237 p.m. O18 0.34 6.42) 0.50 O58 ...... 
Santo Domingo, Dom. 12 $26 p.m. 3:50 p.m. 0.65 $26p.m. 3:38 p.m. 06.00 0.21 O58 0.65 ...... ale 
440 pom. 5:20 p.m. 0.68 440 pom. 5:05 p.m. 0.00 0.12) 0.26 0.41 O58 0.66 
Willemstad, Curayoa ... . 23 1:33am. 2:55 p.m. 2.05 12:03 p.m, 1:10 p.m. 0.03) 0.09 0.14 0.21) 0.30 0.70) 1.10) 1.26 1.48 1.57) 1.68 1.85 
TABLE VI.— Data furnished by the Canadian Meteorological Service, November, 1902. 
Pressure, in inches, Temperature. Precipitation. Pressure, in inches. Temperature, Precipitation. 
e"“s = = = = = = é 2 = = 
Ins Ins Ins. ° Ins. Ins. Ins Ins. Ins Ins Ins. Ins. Ins. 
St. Johns, N. F.........| 29.76 | 29.909 —.04 35.9 —0.6 42.0 29.7 3.47 -—2.10 0.4 Parry Sound, Ont..... 29.29 29.99 —.02 | 39.6 + 7.5 47.3 31.9 | 2.92 — 1.45) 2.8 
Sydney, B.1........., 30.00 30.04 39.4 45.2 33.6 3.20 —2.24 Port Arthur, Ont...... 29.24 29.97 —.083 | 30.7 37.6 23.8 1.77 + 0.44 4.8 
alifax, N.S 29.94 30.05 42.8 + 5.5 50.1 3.5 3.81 —1.85  T. sin 
Grand Manan, N.B.... 29.98 30.038 41.5 + 1.6 47.8 33.2 2.19 —3.48 1.6 | Minnedosa, Man ...... 28.06 29.94 —.10 | 22.6 + 5.3 31.1 14. 0.81 — 0.19) 8.1 
Yarmouth, N. ree 29.99 30.06 +.04 42.3 +24 48.9 35.7 3.08 —1.48 0.7 Qu’ Appelle, Assin..... 27.56 29.87 —.13 | 22.2 4+ 3.4 30.4 13.9 1.05 + 0.1610.5 
Charlottetown, P.E.1L..| 29.98 | 30.02 +.06 | 38.3 4+.2.8 44.2 32.4. 1.98 —1.99 8.9 Medicine Hat, Assin.. 27.55 29.89 —.11 | 26.3 —1.1 35.3 17.4 0.80 — 6.12 8.0 
Chatham, N. B.. ...- 29.97 29.99 +.02 34.1.4 3.1 42.5 25.8 | 2.24 —1.51 9.6 | Swift Current, Assin.. 27.26 29.92 —.10 | 23.3 4+ 0.1 | 31.2 15.5 0.60 — 0.09 6.0 
Father Point, Que.. iduwas 28.96 29.98 +.02 32.2 4+ 43 39.2 25.2 2.90 —0.21 19.1 Calgary, Alberta ...... 26.19 29.84 —.14 | 21.5 — 4.3 30.5 12.6 0.39 — 0.49 3.9 
Quebec, Que. . 29.69 30.038 4.01  33.4,+44 39.3 27.5 2.39 —1.37 6.8 Banff, Alberta ......... 25.15 29.87 —.09 | 22.5 |....... 28.8 16.2 1.68 — 0.5916.5 
Montreal, Que. Edmonton, Alberta.... 27.48 29.84 —13/) 19.3 — 3.6 28.1 10.6 | 0.82 + 0.24 
Prince Albert, Sask....| 28.27 | 29.89 |—.14 | 15.2 |— 0.2 | 25.2 5.2 | 3.06 + 2.25 30.5 
29.76 30.09 +.07 36.8 + 5.1 43.8 29.9 1.46 —1.08 2.0) Battleford, Sask ....... 28.12 29.92 —.10 | 15.3 — 1.0 | 23.6 6.9 1.26 + 0.6812.6 
Kingston, Ont.......... 29.72 | 90.04 .00 41.8 /4+6.8 | 49.5) 34.1 | 1.58 |-1.71 | 1.9 || Kamloops, B. 
Zeseute, Ont ........... 29.64 30.08 —.01 7.3 | 53.3 35.5 | 1.73 |—1.41 | 7.2 29.80 29.90 —.09 | 44.6 4+ 1.4 48.1 41.1 6.15 — 0.82 0.3 
White River, Ont ...... 25.64 29.99 4.01 28.0 4+ 7.5 35.6 20.3 3.38 41.58 15.0 Barkerville, B. C...... 25.44 29.80 —.10 | 23.7 + 0.1 | 29.7 17.6 4.10 + 0.8141.0 
Port Stanley, Ont ...... 29.39 30.05 44.0 4+ 7.2 0.7 37.3 1.66 —1.71 5.0 Hamilton, Bermuda... 29.90 30.06 4.01 69.0 73.3 64.7 2.08 —2.30.... 
Saugeen, Ont........... 29.30 30.02 .00 43.0 +80 50.3 35.6 1.70 —2.00 2.6 
TABLE VII.— Heights of rivers referred to zeros of gages, November, 1902. 
=< Highest water. Lowest water. =z Highest water. vowest water. 
= Height. Date. Height. Date. Ss Height. Date. Height. Date. 
Mississippi River. Miles. Feet. Feet. Feet. Feet. Feet Missouri River—Cont’d. Miles. Feet. Feet. Feet. | Feet. Feet. ! 
St. Paul, Mion. ......... . 1,954 14 4.6 23 | 2.4 1,2 37] 2.2 Omaha, Nebr.. ere is 669 18 6.1 20, 21 4.8 30 | 5.7 1.3 
Red Wing, Minn .......... 1,914 14 5.8 19, 20 1.3 1 3&7 445 St. Joseph, 481 10 3.0 5 14 80 | 2.2 1.6 
Reeds Landing, Minn...... 1, 884 12 5.4 19, 20 1.5 1 3.4) 3.9 | Kansas City, Mo........... 388 21 9.1 7 6.9 13 | 7.8 2.2 
La Crosse, Wis.. soos | Be 2 6.9 21,22 2.3 1 4.5 | 4.6 | Boonville, Mo.............. 199 20 10,1 20 7.7 4,5 87 2.4 
Prairie du Chien, W is. because 1,759 18 7.6 25, 26 i 1 4.3; 6&9 | Hermann, Mo... .......... 103 24 9.9 29 6.7 4, 88 3.2 
Dubuque, Iowa............ 1,699 15 ue 26-28 2.4 1 47) 5.3 Illinois River. | 
' Leclaire, Iowa............. 1, 609 10 4.9 27-29 1,2 1 tem ek. 8 3 Ree 135 14 13.9 16,17 11.9 4,5 13.1 2.0 
Davenport, eee 1,593 15 6.2 28-30 2.4 13 64.0) 3.8 Youghiogheny River. 
Muscatine, Iowa........... 1, 562 16 7.2 28 30 3.0 2-4 47) 42 | Confluence, Pa............. 59 10 2.8 26 0.3 11-24 0.7 2.5 
Galland, 1, 47: 8 3.8 28 50 1.8 1-5 2.7) 2.0, West Newton, 15 23 3.8 27 0.4 14,19 0.9 3.4 
Keokuk, 1, 463 15 7.0 3.4 24 5&1) 26 Allegheny River. 
Hannibal, Mo..............| 1,402 13 7.9 29, 30 4.2 ci 177 14 1.3 29 0.1 20-28 | 0.2 1.2 
Grafton, 1, 306 23 10.6 29 7.6 DO 123 13 1.5 29, 30 0.5 11-20 0.7 1,0 
St Louis, eer 1, 264 30 14.8 30 9.4 Se Vie tet. *§, 73 20 2.2 29 0.5 15-17 1,0 1.7 
| 1,189 30 11.0 30 7.5 6; &35 | Freeport, Pa .............. 29 20 3.8 29 1.3 15-20 1.9 2.5 
New Madrid, | 3,088 34 14.1 30 8.4 8,9 10.0) 5.7 Monongahela River. 
Memphis, Tenn S43 33 8.6 1 4.0 10, 11 5.4 | 46 | Weston, W. Va............ 161 18 6.3 26 —1.2 16-18,21, 2» 0.2 7.5 
2 Saar 767 42 14.6 1 7.6 12 97 =7.0 Fairmont, W. Va. hie 119 25 12.4 26 1.2 12-18 2.3 11.2 
Arkansas City, Ark........ 635 42 17.7 30 7.0 14. «10.7 Greensboro, 18 15.1 26 6.3 18-23 | 7.2 8.8 
Green ville, 595 42 13.9 30 6.5 140 9.1 Ager 40 28 18.0 27 7.4 21-23 | 8.8 10.6 
Vicksburg, Miss........... 474 45 13.1 1,2 5.5 15-17 | &6/ 7.6 Conemaugh River. 
New Orleans, La........... 108 16 5,8 6 3.6 18 4.3] 22 || Johnstown, Pa............ 7 1.2 1,2 0.7 16-18,22 |) 0.9 0.5 
James River. Red Bank Creek. | 
» Pe « on 
Huron, 8. Dak?............, 210 9 0.5 17,21 28 0.3 0.4; 02 35 28-20 1-25 |-0.4 0.4 
Missouri River. Elwood Junction, Pa....... 10 14 3.5 30 2.4 16-18 | 2.9 1.1 
Bismarck, N. Dak......... 1,309 M4 28 15 0.6 1-7; 2.5) 232 Great Kanawha, River. 
Pierre, S.’Dak.............. 1,114 14 1.8 10 0.1 90 61.0) 1.9 58 30 8.0 26 5.4 30) «6.7 2.6 
§ 4,11,12 4 Attle Kanawha River. 
Sioux City, Iowa.......... 7 9 | 30, 1.2 Glenville, W. Va.......... 103 % -26 1012-12 92 


o™ 
- > 
4.. 
Stations. 
= 3 
es 
= =e 
New River. | Mites. | Feet. 
Hinton, W. Va............ 9% 
Cheat River. 
Ohio River. 
Pittsburg, Pa..........-..- 2 
Davis Island Dam, Pa..... 25 
Wheeling, W. Va.......... 875 36 
Parkersburg, W. Va....... 785 36 
Point Pleasant, W. Va..... 708 39 
Huntington, W. Va........ 
Catlettsburg, Ky........... 651 50 
Portsmouth, Ohio......... 612 50 
Cincinnati, Ohio.. 
Madison, Ind.............. 413, 46 
Louisville, Ky............. 367 | 28 | 
Evansville, 184 
Paducah, 40 
Cairo, ies 1,073 | 45 
Muskingum River. 
Zanesville, Ohio........... 70| 20 
Scioto River. 
Columbus, Ohio, ........... 110 17 
Miami River. | 
Dayton, Ohio . 77 18 
Wabash River. 
Mount Carmel, Il.... 50 15 
Licking "River. 
Falmouth, Ky... ectivees 30 25 | 
Kentucky River. | 
High Bridge, Ky.......... 117 17 | 
Frankfort, Ky. 65 31 | 
Clinch River. 
Speers Ferry, Va........... 156 20 | 
Clinton, Tenn.............. 52 25 | 
Holston River. 
Rogersville, Tenn. ......... 103 
French Broad River. 
Leadvale, Tenn............ 70 15 | 
Tennessee River. 
Knoxville, Tenn........... 635 29 
Kingston, Tenn............ 556 25 
Chattanooga, Tenn......... 452 33 
Bridgeport, Ala............ 402 24 
Florence, Ala.............. 255 | 16 
Riverton, ree 225 25 
Johnsonville, Tenn...... 95 a4 
Cumberland River. 
Burnside, Ky. ............. 516 50 
Carthage, Tenn............ 305 40 
Nashville, Tenn........... 189 40 
Clarksville, Tenn.......... 126 
Arkansas River. 
Webbers Fally, Ind. T...... 465 23 
Fort Smith, Ark........... 408 22 
Dardanelle, Ark........... 26 21 
Little Rock, Ark........... 176; @ 
White River. | 
Newport, Ark.. 150 | 
Yazoo River. | 
Yazoo City, Miss,. 80 25 
Red River. | 
Arthur City, Tex... ........ 638 27 | 
Fulton, Ark.?............. 515 | 28 
Shreveport, 327; 29) 
Alexandria, La. . 118) 33 
Ouachita River. | 
Camden, Ark.. 304 39 
122 
Ale hafaiaya River. 
Melville, 
River. | | 
rennebee River. | 
Winslow, Me.............. 
Merrimac River. 
Franklin Junction, 
Coneord, N. H.. ens 
Mancheste r, N. nH. 6s 


x 
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TABLE VII.— Heights of rivers referred to zeros of gages—Continued. 


ow 
Highest water. Lowest water. > |S. pe = Highest water. Lowest water. So 
: 6a = 
Date. Height. Date ZEG Height. Pate. Height. Date. = 
| Feet. Feet. | Feet Connecticut River | Miles. | Feet. Feet. | Feet. Feet, 
2s 1.1 6,17 | 1.6] 1.9) Wells River, Vt............ 23.9) 1,27-29; 22.2 10 24.3 
White River Junction, Vt. 208 ...... 10.0 | 1 6.1 
26 0.7 21 1.8 5.4 Bellows Falls, Vt.......... 170 12 | 4.8 1 21 2; 28 
Holyoke, Mass............. 9 | 1] 2.6 34 
27 4.5 («6.0 49 Hart ford, 13 12.1 | 1 3.8 a4 
27 2.6 15-20 4.5) 70 Housatonic River. | 
28 2.4 17 3.6 8&6 Gaylordsville, Conn ....... 15 1 4.0 23, 4.5 
29 2.9 15,146 44) &9 Susquehanna River. 
1.8 15-200 N. Y......... 306 16 5.5 1 3.2 19-24 3.6 
4.2 17, 20,21 6.9 10.1 Towanda, Pa.. 262 16 4.2 1 15 mi 21 
28 1.9 17 12.1) W ilkesbarre, Pa.. 183 17 9.5 1 4.1 23 26 5.2 
28 4.3 17 5.2 111 Harrisburg, Pa 69 17 5.5 1 1.7 24,25 | 2.7 
4.9 14-16 10.6 West Branch Susquehanna, 
4.1 10-17 9.3 Lock Haven, Pa..... 65 12 —1.2 29,30) --26 13-26 —2. 
oO 2.8 12,13 3.8 47 W illiamsport, Pa. eutaeveves 39 2 1.9 1 | 0.8 20 1.2 
2.5 5,16 3.9) 61 Juniata River. 
A) 1.9 12-14 43 7.5 Huntingdon, Pa. er 90 pa 3.3 27, 28 3.0 6-26 4.0 
9.7 8 Shenandoah River. 
Riverton, Va. ‘ as 22 ~O01 28-30 —1.0 18-22 —0.7 
on 4 Potomac River. 
19,20,29,30 5.5) 8,01,17) 60) 1-2) Md.. 290 #8 44 27 1.2 16,17,21,22 1.8 
en. on | , Harpers Ferry, Ww. 172 18 3.0 2350 
28-38 21 | 24) James River. 
|| Lynehbarg, Va............ 260 18 28 27; —0.1 119 0.4 
as 1.6) 27 Richmond. 12 3.6 —0.7 4,15 O4 
, Roanoke River. 
3; 40) 49° ciarksville, Va........... 49) 20 1.3 17 24 
on | -  % 129 30 14.6 28 8.8 14-18, 
2 05 5 17 6.3 ’ Cape Fear River. 
9.4 217 10.11 5.0 112 38 10.0 28 1.7 5,6 3.5 
, Pedee River. | 
28 27 17 3.7) 5.8 Black River. 
52 12 2.2 | 26,27; 0.6 1-5 1.6 
- Lyne ce | 
a7) 68,1518 | 17) 8. C. 95) 12) 29! 426,27) 30 1611 35 


| ‘ Santee River. 
1.5) 16,17 | 29) stephens, 12) 74 
| ngaree River. 


| 22 719 
Columbia, 8. C............. 37, 27 0.2 6 11 
} 


28 0.4) 4,5,17| 1.0) 24 

26 | 1.0) 1-18 1.5; 3.2 Wateree River. 

13 23) &@|| Camden, C.............. 45| 2) 15.2 9 4.9 16,17 | 7.2 

0.2 1.0, 46 Waccamaw River. 

30) -0.3 1-5 | 48 Conway, S.C............... 40 7; 28] 21 1.3 1; 232 

30 | —1.5 4-01! 7.4 Savannah River. 

30 0.4 47) 1.3) 5.4) Calhoun Falls, 8. C........ 347 15 3.9 | 26 1.6 2 23 

| 268; 38 12.0 27 | 6.9 8.1 
‘ | 99 @ road River. 

30 | 4.1. 18 Flint "River. | 
30} 1.3 141 . 

80 20 1.8 1,30) 0.1 10,21 0.8 

Jestpoint, Ga............. 239 20; 5.7 6, 26 2.0 1-5 29 

7 5.0| 97 Macon, Ga................. 125 8.8) 3.1 14,16 3.9 
| 99 | Oconee River. | 

eal 44 4 psa River. 

| F469) 1.6) Rome, 271; 30, 48) 27) «(0.2 15 1.2 
23 6,2 | 3,4) 32) 14.2 Alabama River | | 

an | 94 Montgomery, Ala........... 265) 35) : 27 0.1 4, 1.8 

21) 1-24 6.5 Selma. 212 35 7.6 | 28 0.2 2.1 
a | | ombighee River. | 

mal Columbus, 303; 33) 30 | 3.3 1-5 —21 
4.116) 166 Demopolis, Ala............. 155) 35 9.6 —2.4 6 
9 4) «13.9 27 | 4.8 2,3,10,11 6.0 
| Brazos River. | 

30 4.5 | 1-5 | 15.9 | 31.4 | Kopperl, Tex.............., 369; 3&8 17| —1.4 1.9 
| 26] 6,7 | 6&9|1%6 Waco, 301 2) 24 6.4 

Booth, Tex . 89] 29.0] 2%) 1.0 1,2 | 15.2 

So 10,3 20/123] 52 Red River of ‘the North. | 

| } Moorhead, Minn........... 418 6 7.8 | 18-25 6.7 13,14 7. 

44 Columbia River. 

OFOg...... 270; 25 | 3.1 | 14-18 26 1-9,30 2.8 
The Dalles, Oreg........... 16640 3.6) 18 1.6 2.7 
0.0 5611-13) 06) 21 Willamette 

7 4.3 53) 11) Albany, Oreg..............) 118) 20) 14.0 20 1.0 5&8 
Portland, Oreg............ 12 15 10.4 19 23 1; &3 

1 2.8 | 24; 1.3 Red Bluff, Cal.............. 265; 24.2 10 0.5 1-3 |) 5.9 
1.8 27 Sacramento, Cal............ 29) 169 20, 21 5,6 13.1 

1 Frozen 4 days. 228 days only, 923 days only, 


| 


Monthly 
range. 


{ 
550 
Feet, 
1.7 
a9 
2.7 
| 29 
8.3 
1.5 
2.3 
2.7 
5.4 
4.8 
14 
1.1 
0.3 
0.9 
3.2 
3.9 
29 
4.3 
3.6 
5.8 
8.3 
11.5 
1.6 
0.9 
1. 
5,2 
4.0 
10.3 
1.5 
23 
51 
2.5 | 
17 
37 
1.5 
10,5 5.7 
14.2 
| 15.8 5.7 
17.3 46 
| 15.4 5.8 
6.2 
44 7.4 
25. 6 
| 32.1 6.8 
20.8 12.0 
| 18.2 
a5. 9 5.2 
16,2 13.9 
28.0 
15.5 
11 
11.5 
0.5 
2.0 
2.1 
13.0 
8. 
41 23.7 J 1 
4.5 &.8 
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CLIMATOLOGY OF COSTA RICA. 
Communicated by H,. Prrtier, Director, Physico-Geographic Institute. 


TABLE 1.—Hourly observations at the Observatory, San Jose de Costa Rica, 
during November, 1902. 


| Relative | 


Pressure. Temperature. humidity. Rainfall. 
= = be = = 
660+ 660+ 
Mm. Mm. °C Mm. Mm. | Hrs. 
lam. 3.37 3.40 17.61 17.15 91 92; 6.9) 20) 083 
2.95 2.88 17.48 16.95 91 92, 3.2) 20) 2.00 
2.61; 269) 17.19) 16.76 91 92; 1.1) 050 
2.41 2.53 16.83 16.59 92 92; 0.7 1. 00 
5am. 2.47 2.62 16.71 16.52, 92 92) 1.1) 1.00 
6am. 2.73 2.95 16.66 16.36 91 
7am. 3. 09 3.38 16.85 16.68 
3.41 3.73 18.64 18.56 82 84; 1.8) 1.00 
3. 67 4.12 21.30 20.15 70 
3.75| 416) 2240] 22.22| 66/ 72/)...... 
3.64, 3.98| 24.24| 23.32) 61 70) 21! 0.50 
3.24 3.55 24.99 23.94 60 70 | 
2. 73 2.91 25.07 | 24.06 
2.19 2.33 24.43 | 23.76 67 7 14.7) 0.50 
1, 88 1.94) 23.75 | 22.97 69 7 «66.6 | 20.0) 2.63 
4pm. 1.9 1.83 22.38 | 21.90 78 78 | 21.8 | 18.7 | 3.17 
2.05 2.06 20.69 20.77 83 617.6) 19.3) 5.34 
6pm. 2.35 2.41 19, 89 19. 78 86 85 | 10.3 | 21.0) 6.17 
7pm. 2.74 2. 88 19. 48 19.04 88 88 67.0) 10.8) 6.15 
3. 28 3.39 19.07 18, 48 88 89 3.6) 85) 1.83 
9pm. 3. 64 3.75 18.78 | 18.24 89 13.4) 54) 2.00 
10p.m ...... 3. 95 3. 98 18.52 17.90 89 91 49) 2.33 
3.94 3.96) 18.21 17. 60 91 91 25) 0.50 
Midnight 3. 80 3.75 17.90 17.31 91 91 1.9; 24] 1.42 
662.99 663.13 20.00 19.44 82 84. 
Minimum .......... 655.3 659.33 13.7 11.2 
Maximum - 666.3 | 667.22 30.1 
| ' 
ReMARKS.—At San Jose the barometer is 1,169 meters above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for 


ressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 
oe instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 1.5 meters above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
1.5 meters above ground. Since January 1, 1902, observations at San Jose have been made 
on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 seconds in advance of 
San Jose local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation are 8a. m., 2 and 8 p. m., San Jose local time; the barometer is 3.4 meters above sea 
level. The means for temperature and relative humidity in Table 4 are obtained from two- 
hourly readings given by a Richard self-registering thermometer. 


TABLE 2. 
Sunshine, Cloudiness, Temperature of the soil at depth of— 
Time. 
S ET 015m. 0.30 m. 0.60 m. 1.20 m. 3.00 m. 
= Ze ZB 
| | 
Hours. | Hours. | | °4 | °C °a | 
2.66 | 4.81 70 52) 21.08 21.42) 22.01) 21.90! 21.76 
20. 01 16, 82 | 
22. 98 
10 a. m 20. 97 
17. 97 
Noon 16. 41 
16. 21 3. 
7. 72 9. 27 | sl 22.09 | 21.82 22.11 | 21.93 
6pm ....... 0.25) 0.71 |. 
86 76 | 21.92; 21.80) 22.05 21.88 )....... 
73 66 21.73 | 21.75) 22.08 21,88]........ 
Midni 
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TABLE 3.— Rainfall at stations in Costa Rica, November, 1902. 


$ | Observed, 1902. Averages. 
© 
3 |S 
= 
|< & < | 4% 
Meters. Mm. | Mm. 
Sipurio (Talamanca) 2 | 238 26 
3 361 21 6 296 19 
20 308 20 1 | 385 7 
Cariblanco (Sarapiqui) .... 801 26 
266 302 17 3 | 19 
620 22 24 7 213 17 
1, 100 114 15 | 1) 337 2 
1, 020 70 23 194 
1, 337 68 22 1 | 219 20 
1,300 151 20) 12 | 172 18 
San Francisco Guadalupe ............... | 1,187 21 175 16 
cathe "160% 19 | 13) M4 
| 1,346 331 18 | 1 | 271 16 
TABLE 4.— Observations taken at Port Limon and Zent, November, 1902. 
Pressure. Temperature. 
| 
Mini- axi- | Mini- axi- | #3 
mum. mum,| “ean. ‘mum, mum, Mean. 
Mm. Mm. Mm. °C °C °C. % 
754.13 759.10 | 755.61 |........ 32.0 25.80. 82 
19.0 35.0 26.07 88 
. | Temperature of soil at 
Rainfall. depth of— 
|S 
Stations. 
3 
aida | 015m. | 0.80 m. | 0.60 m. 
cA == 
| a 
ced cu 86 «149.54 308.0 | 20; 27. 27. 22 27. 23 


al 


MEXICAN CLIMATOLOGICAL DATA. 


By Sefor Manver E, Pastrana, Director of the Central Meteorologic-Magnetic 


Observatory. 
November, 1902. 


Prevailing direc- 


tion, 


Cloud. 


= 
Temperature. 
Stations. == las 
= ¥ | oF 
| ect, | oF, | °F, oF.| $ | 
Chihuahua 78.8 27.5 56.7) 51 | 0.69 
Guadalajara (Obs. del. 

5,186 | 24.88 80.6 41.9 55.9) 57) T. 
Leon (Guanajuato) .... 5,906 24.24 79.0 37.6 60.8 68 | 0.12 
25 29.84 86.2 63.0 76.6 70) 0.41 
Mexico (Obs. Cent.) .. 7,472 | 23.00) 73.4 41.9 58.5 | 59) T. 
Mexico (E. N. Agric. ).| 7,442 | 22.99 | 79.9 46.0 59.9) 69)...... 
Morelia (Seminario) .. 6,401 23.89 76.6 | 39.7 59.9| 72 0.09 
Puebla (Col. d Est.).... 7,118 | 23.31 75.6 34.5 57.4 68 0.07. 

6,070 24.11 77.4 45.0 61.9) 55 0.21 | 
8,015 | 22.47 | 74.5 33.8 55.4) 58 0.61) 
5, 078 25.02 81.3 41.5 64.2 66 0.16 


*The monthly barometric means are reduced to the international standard of gravity. 


' 
| 
sw. 
nw. 
e, 
e. in lt 
78 68 21.65 22.06 21.98 21.76 
Total ...... 156.94 
71——_-6 


ZC BI USTH JO JO “I ° ‘16-XxXxX 


| 
| 

| 

| 


= 
i dom = i = 
\ 
\ | 
— 
\ : 
\ \ . 
\ \ 7. \ j 


ott autay 


~ 


| 
TA 
\ "hes 2 = =e 
N, 
oy 4 | — | 


deny “oe 


“4 


‘ 


: i 

} 


\ 
\ 


— 


\ 


) 


—. 


Bro 
ot 
— 


Als 


snap 


4 
om 


| 


at 


ug? 


= 
/ 


eet ® oF vet 


| 


i 426 

° 


94) 


+ 


4 
== 2 


fi 
é 
: 


y GO62 = 


# 


a 


4 
* 
tle = 
Ww 
j P 


~~ oat io 


i | 
| 
= 
| ae) yo ++ 
\% 4 d } cH \ f 
fe Lig [i Be 
\ ar af | 
| 


Vere Crus 


Chart V. Hydrographs for Seven Principal Rivers of the United States. November, 1902. 
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